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S PREFACE. 

PROPERT^f^OF THE 
CITY np rvr^v v' -" 
ject of this work is to provide a. graduated 
educational course of woodwork, based on a Hucceasion 
of joints, with a model following eocb joint, and, as far 
as possible, based on it. 

Special chapters are given on the diedpline, method, 
organisation, and fittings necessary for the carrying on 
of the work on broad and educational lines. 

A section is devoted to the manual training of the 
Deaf, Blind, Physicallj or otherwise deficient children, 
with a suggested course of woodwork suitable for them. 
The general eourae given in this book baa been succesB- 
fully carried out by the author at the King Edward 
TI. Grammar School, Eetford, and also at the Roan 
Secondary School, where the models suggested in the 
third year's course have been found to be of consider- 
able value to the science section of this large and 
important school. A complete scheme of object lessons, 
vrith specimen blackboard illustrations is also given. 

The author is greatly indebted to Messrs. J. Scott 
£nigbt and J. E. Juyce^fortheir valuable help in 
revising the mapj*tffi^ttai«3ijircp^T'-'*Jso to Mr. C. W. 
Winter, of Ul^ugji Jlyddleten DAf^Centre, for the 
drawings oK^e ^tf^KffrfcLCffinH^esigiHBd by him. 
A. C.H. 
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Educational Woodwork. 



FIRST YEAR COURSE. 



EXERCISE 1. 

Sawing with Tenon Saw. (Fio. I) 

DBAwrwo; Jfn (ena?n.— Paper or book, 12ra. box- 
wood ruler, 45 deg. and 60 deg. set squares and 
H pencil. 

Teaching Method. — Show on hinged blackboard the 
two proiections ("Pig- 2), using a block of wood double 
flize, and explain the position of XT ; then have a line 
drawn across the paper to represent it, next mark ofE a 
distance below for base line, and after marking off 
from the centre of XY, half the length of the wood each 
way, draw the upright lines. Here great care must be 
taken to see that the square and rule are properly held. 
The diatanues f rom the XY should now be marked from 
the given sizes and then the horizontal lines drawn. 
This gives the projections of a plain block of wood 
lOin. by ■2in. by lin., and to complete the drawing the 
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sizes shown in Fi);. 1 must be marked ofE on one line, 
and drawn with the set square, ruler and pencil held 
as in Fig. 3. \ 

At the end of lesson the isoinetric (iso-equal, 
metric- measurement) projection may be attempted as 
in Fig. 4. 

Bbnchwoek; Malerialg. — A piece of wood I2iD. long ' 
should be cut from a planed 9in. by lin. yellow deal 
batten and given to each boy, who should also have a , 
sawing board (Fig. 6) tenon saw, 4Jin. try aquan^ j 
st«el rule and marking knife. 

Teaching Method. — Draw the attention of the class n 
to the face marks (Fig. 5), and show the correct j 
method of holding try squarg and marking knife | 
(Fig. 7), and commence by marking off a line Jin 
from end and carry it round, keeping the square I 
either on face side or edge. This end must no 
sawnoffaquare. Fig. 8 shows tl^ i;orroct method, with I 
the eyes over the saw and the boy standing well back 
from the bench. The whole length of the saw blade j 
should be used, and with the handle grasped firmly the J 
cuts should be deliberately made. The first attempt J 
may be a failure, but by standing the block on the | 
sawn end the boy will see the -amouat of his * 
and will make another attempt. When this ei 
square repeat the process at the other. This should ~| 
leave a piece of wood at least 11 inches long. 

At this stage explain that the sawi-ut has a cer 
tliicknefiB, and if the piece of wood which is b 
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WOODWORK. 



cut Up ia lOia. loug and 4 cuts made in it, the pieces 
would then be lees thiiii lOiu. Qreal care must be 
taken that ea^h piece cut off meaaurea the exact 
size. Start by marking off the ^in. piece, and then. 




placiut; the saw junt outside the lino, saw it off {Fig 5). 
The other pieces should bo sawn off in the same 
manner, and if care has becu taken, they will measure 
lOin. when placed together, and a fair command of the 
toulu used will be gained. 



12 EDUCATIONAL WOODWORK. 

EXERCISE 2. 

Paring with the Chisel (Fig. 9). 

Drawing : Materials, — Same as Exercise 1. 

Teaching Method. — This drawing is only a little 
more difficult than the previous one, the method being 
the same. The upright isometric drawing of the 
block (Fig. 10) should be made. 

Benchwork : Materials. — A piece of planed batten 
llin. long, tools as in Exercise 1, plus a marking 
gauge and fin. Firmer chisel. 

Teaching Method. — Commence by marking off and 
sawing to size, lOin., and then mark off the grooves 
with a marking knife on the face and lightly down each 
edge, and then set the marking gauge (Fig. 12) to the 
depth of grooves (Fig. 9). The actual gauging is an 
operation which although easy, requires a lot of care, 
and attention must be 2)aid to Fig. 13. The stock 
must be ke2)t close to face side or else the spur will 
run with the grain Fig. 14 shows how gauging may 
be taught in motions : 1st, hy running the gauge along 
without making a mark ; 2nd, by repeating the move- 
ment with the spur lightly touching the wood ; 3rd, by 
finishing with the spur a little deeper. 

If these directions are carefully carried out no great 
difficulty will be experienced. When both edges of the 
wood are gauged, the sides of one groove should be 
sawn, attention being drawn to Fig. 5 to avoid 
mistakes in sawing. ^ 
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EDUCATIONAL WOODWORK. 



The wood must now be placed in the vice, and with 
the chisel firmly held in the right hand, the boy should 
take up the position shown in Fig. 16, and take thin 
parings down to the nearest gauge-line and halfway 
at the top (Fig. 11), and then reverse the wood and 




Fig. 14. 



finish to other gauge-line with horizontal cuts, testing 
when the line is reached with the edge of trj square. 
The same method is followed in cutting the other 

grooves. 

This exercise gives further practice with the saw, 
and introduces the gauge and chisel. 
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EXERCISE 3. 

Grooves of Varying Widths and Depths. (Fig. 16). 

Drawing. — The difficulty is only slightly increased, 
and another isometric view of the block A is given 
(Fig. 17), also oblique projections in two positions 
(Figs. 18, 19). 

Benchwork : Materials. — Planed deal batten llin. 
long, and fin., |in. and Jin. Firmer chisels. 

Method. — This exercise contains no new operations, 
and if care is taken in the gauging it should be done 
accurately. Each groove should be finished separately, 
and carefully tested and measured when finished. 

With a class of older boys the wood for this exercise 
may be planed by the boys themselves, but with 
smaller boys it is better to leave it until either 
Exercise 4 or 5. 
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EXERCISE 4. 

Exercise in Vertical Paring. (Fig. 20). 

Drawing. — A simple isometric projection is given 
(Fig. 21), as well as the drawing of the exercise. 

Benchwork : Materials. — Planed or uii planed batten 
llin. long. 

Method. — The gauge-lines in this exercise are more 
difficult, but with the practice gained in the previous 
exercises they should be well done. Fig. 22 shows 
the best way of holding wood and gauge, and the same 
method (Fig. 14) used as in edge-gauging. After the 
grooves are marked out, place the wood on a paring 
board, hold chisel as shown in Fig. 23, and pare with 
thin shavings down to the proper depth. Repeat this 
in the case of all the grooves, finishing one at a time. 
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EXERCISE &. 

Housing Joint. {Fiq. 34). 

Deawing. — A side elevation oE this 
given, and tlie iaometrii; projection of the grooved piet 
is set as a drawing exercise (Fig- 2-5). 




Bemchwork : Materials. — Unplaned basswood 
batten, llin.by 2in,by lin,, jackptane, mallet, hammer. 
and straight edge. 

Method. — If the previona exercises have been worked 
in planed wood, the praotioe a>nd confidence gained 
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iri]l be of great value when commeaciiig planing, 
action and parts of the plane should be first e:£pl3iDed, 
and each Iwv ahould take ajMirt and set his plane l>efore 
being allowed to use it. Pigs. 27, 28, 2*1, show- 
best method of doing this, and when each plaui 







properly net the bjy should stand just beliini] 
wood with his feet well apart, and holding the j 
as in Pig. 30. There are several infithods of piai 
but it in better to teach a straight firm stroke i 
alon;; the wood, and teat as soon as the aurfac^ 
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smooth with the straight edge, placed ax^r 
diagonals and from end to end (Fig. 38), and also 
with try square (l^'ig< 31). Care must be eiercised that 
the Burfa4« is quite true, and the use of aa a])paratiiB 
like Fig. 2fj wiil pmlja.Lly bt founarverv useful ; the 
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general tendency in planing 
comera too low, and if those 
are pushed down, the same errc 
is shown, exaggerated, and the 
slightly prussiug on the highest 
face is level. 
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26 EDDCATIOMAL WOODWOBK. 

When the surface is quite true the face mark ehould 1 

be put on, and the nearest edge to the mart planed. 
(It is uHual to mark the right-hand edge as it lies on 
the bench.) When the wood is thick enough it may be _ 
planed against the stop, but if not, placed in the Tioe,J 




Hold the plane for edge planing aa in Fig. 32, 1 
fingers being underneath to form a gauge. Fig. • 
will explain the way in which a shaving may be i 
off one edge without touching the other ; "a" shows tl 
cutting iron on the right-hand side, leaving n 
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the left; a sliayiug would come off the whole width if the 
plane were held as at ** 6," and the order is reversed at 
** c." The tests for the edge should be with the straight 
edge and try square (Fig. 34) ; when finished place the 
mark on, and this leaves the wood ready for gauging to 
width. Set the gauge to If in. and gauge as in Fig. 22, 




Fig. 36. 



th(;n plane to the line, testing after every few shavings 
aH in Fig. 34. The last operation is planing to thick- 
neHH. Gauge as in Fig. 13 on both edges, and care- 
fully plane to both lines, using the try square held as 
in Fig. 31 for a test. 

The completion of the model is only a matter of 
careful marking out and sawing. Fig. 35 shows order 
of work and Fig. 36 the finished exercise ; no difficulty 
should be experienced in this part of the work. The 
(jorners are, of course, pared vertically with a wid^ 
chisel (Fig. 37). 
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EXERCISE a 

A Letter Rack. (Fio. 30). 

Drawing. — This should not prove more difficult than 1 
previous drawings. The phin, front and side elevatioa. ] 
are given, and one of the upright pieces (Fig. il) is 
given aa an extra drawing exercise. 

Benchwohk : Maleriah. — Basswood 15in. bySfin 
fin., and wide chisel Ijin. ; bradawl andsome Jin.brada^^ 

Method. — The wood must be a<:curat<;lj planed to^ 
sine, and then the marking-out carefully done; 
mence by marking-off a little weiBte, then one of th© ] 
abort uprights, then a little more waste, and the middle 1 
u]iright, more waate, and the third space will be taken 1 
up with the base, and leaving just enough for the other I 
Upright (Fig 40). The three grooves must be marked J 
on the base, and their depths carefully gauged to i^in. ; 
now saw the sides of the grooves with the wood lying J 
<in the sawing board, and aflerwards pk<« in the vice an4.fl 
pare the waste out. In holding it in the viue the value. I 
of the long length of wood will be felt, and which should 1 
only he cut into pieces when the grooves are finished, j 
Carefully mark the corners where they are U 
taken off, and holding the ehiecl vertically, 
gradually down the line. To fix together, put 1 
shorter pieces iu their places, and turning the woe 
upside down, bore just through the base with a 
bradawl (Fig. 42), about ^in. away from each i 
and drive in a brad, afterwards doing the same with 1 
the middle piece. 
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EXERCISE 7. 

A Cross Halving Joint. {Fia. 43). 

Dbawing,— PliLii, sectiona.1 elevation, and side eleTa- 
tioii, with chaage of ground line, and isometric 
jirojection {Fig. 4.4). 



r Bbhchwork: MateriaU. — Bd,M8WOod llin, by '2in. 

I by lin. 

I ^Melkoi. — The Wi>rk in this exercise is straight- 

I furward, Mark out carefully {Fig. 45) wilh one groove 

I the face edge, and the other from the opposite 
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one ; the reason for this is to bring tli« face edge of 
both pieces toother when the joint is completed. The 
corners are pared off with a wide chisel, and ahould 
not be found very difficult if thin cuts are taken, 
Fig. 46 shows how to pare the comers in order to get 
them round. 



EXERCISE a 

A Calendar Stand. (Fig. 4T). I 

Dhawino. — Plan, elevations, and isometric pro- 
jections (FigB. 4Sand49|. 

Bbmchwobk : Materials. — ^Basswood llin, by 4gin. 
by fin. 

Method. — Plane up the length of wood, and mart 
out in the way illustrated (Fig. 50). It will be aeen j 
that a lot of the work may be done before the wood is I 
cut up into pieces. The long saw-cut down the grain 
should be sawn with the hand-saw before the wood is I 
divided, the shorter ones sawn with tenon saw, and I 
afterwards no difficulty should be encountered, with ] 
the exception of the curved top, which is new, but i 
really only a deTelo]iment of the paring on thej 
corners of the previous exercise ; a little of the waste J 
may be sawn off, but it may be pared off quite i 
quickly if a sharp chisel is used. The uails should be I 
driven in to suit the holes iu the calendar. Finally 1 
glue up the joints. 
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EXERCISE 9. 

A Lapped Halving Joint. (Fio.si.) 

Dbawiho. — Plan, elevation, section, and isometric 
projection (Fig. 52). 

Bkhchwobk : Materials. — Yellow pine and bass- 
wood, 11 in. by 2in. by lin. 
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Method. — This joint, although it looks simple, 
requires a lot of care in making, especially in marking 
out and sawing; attention should be given to the 
illustration of the stages of work (Fig. 53), a little 
pressure should be required to fit it together, not more 
than can be exerted by the hand. 
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EXERCISE 10. 

A Brush Rack. (Fig. 54.) 

Drawing. — Plan, eleTations, and isometric pro- 
jection (Fig. 55). 

Benchwork : Materials. — Satin walnut, 18in. by 
2f in. by lin. 

Method. — Plane up the whole length, with both edges 
quite square, then gauge off the width of pieces, and 
saw between the lines with the hand-saw. Now plane 
the sawn edges of the strips to gauge lines, and it will 
then be easy to mark off all the grooves in pairs, and 
cut them out before the pieces are sawn apart. There 
is nothing very difficult in this exercise, and is really 
designed to give more practice in the halving joint. 
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EXERCISE 11. 

A Dovetail Halving Joint. (Fio. 66.) 

DsAwiNa. — Plan, elevations, section, and isometric 
projection (Fig. 57). 

Benchwobk : Materials. — Pine or basswood, lOin. 
by 2 Jin. by IJin. 

Method, — Plane to size, and as this is a joint where 
it is hardly advisable to mark out completely, one part 
must be finished first, thus the dovetailed end is the 
one commenced with. Mark it out accurately, and 
saw the wide cut across the grain, then place the wood 
in the vice, so that one of the slanting lines is upright, 
saw this very carefully, and in order to ensure a good 
fit a slight amount of bevel should be given, this can 
be done by starting on the wrong side of the line and 
finishing on the right side, no more than this should 
be given, for owing to the shortness of the cut, a very 
little out of square makes a difference, which would 
hardly be noti(;ed if the cut were very much longer. 
When both slanting cuts have been made and the 
waste carefully cut off, the dovetail should be placed 
in position, and a line marked each side (Fig. 58). 
To get a good fit only requires careful sawing and 
paring in the groove so m^^rked out. 
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CHAPTER II. 



SECOND YEAR C0I7RSE. 



EXERCISE 12. 

The Tongue and Groove and Stopped Housing 
Joints. (Fig. 62.) 

Drawing : Materials. — Half -inch Imperial drawing 
board aud tec square, ruler, set squares, etc. 

With the commencement of the second year's course 
of work it will be found advisable to use the drawing 
board and tee square. The practice given by the 
continued manipulation of the rules and set squares 
throughout the first year will have proved very 
valuable in training the fingers. 

The plan, elevation, sectional elevation, and isometric 
projection (Fig. 63), should be drawn. 

Bench work: Materials. — Yellow pine or basswood, 
12iu. by 8oiu. by lin. 

Method.— Plane to given size, and mark out (Fig. 64), 
placing the grooved piece in the middle, and the pieces 
which fit in them, at each end. Gauge grooves to 
depth, and starting at the end which has been marked 
for the tongue, treat it like a groove with one side, 
which should be sawn down, and then pared out with 
a chisel ; now cut out the groove belonging to it, and 
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EXRRCISE 12, 



Ihis is ull that is ueuessary for the tongue and groove 
juint. The other will be more diffieiilt (Fig. 65) ; a 
IkjIh iiitiat hi' mortised the depth of the groove, at the 
Olid, and should l« done hj a jin. chiael driven in 
iiiToBn thii i^i-uiu, and across the groove at spacea of 
nboiit 1 -1 6th in. apart. It will not be difficult to 
ivinove (ho wast*', and then if the tenon saw is placed 
oil till' Olid of the line enough play will be given it 
t() start, Imt thi' whole saw-cut can only be made by 
iiit'auB of xhort. cuts. When this is done on both sides 
remove the waste, and cutting out the notch from the 
pioee which flia in. the wood now only requires cutting 
lip and each jiart fitting together. 

EXERCISE 13. 

A Pencil Box. (Fio. 66.) 

Dbawinu. — The plan, elevations, sections, and 
JHometrii' [irojection (Pig. 67). 

Benuhwuak : Malerinla. — Satin or black walnut, 
llin. by 7iii. by ^in., and a spokeshare. 

Method.-^Ia this case it is advisable to plane up the 
wood first before cutting it into the various sizes, and 
when this is done saw two strips for the sides of the 
box, the length allowing one side and end in eadi 
pieee. These two pieces should be marked in pairs, 
and all possible grooving cut before sawiug apart. 
Finish the ends with a chisel, fit together and glue up. 
Now plane up the base to width, and mark out the 
ends, paring to the line with a wide chisel, then 
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running a pencil line |in. away on face and edges, J 
plane to the round with a smoothing plane, and the I 
ends with a spokeahave. a tool which should be heW j 
liijlitly ill iioth hands as illustrated (Fiji. 




To complete, run KOiiic t 
of the box sides and placi 
under pressure until dry. 



c round the lnwer edges 
1 position, putting the box 
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EXERCISE 14. 

Mortise and Tenon Joint. 

Deawing. — Plan, elevation, aectional 

Beetion, and oblique projection (Fig. 70). 

BSNCHnoKK 
by liin. by lli 



9.) 



MaterUils.^Pme or baaswood, 
,, and mortiae chiseL 




Method.—Thia ig the most commonly used of 
workers' joints, and one that, although simple : 
construction, contains a considerable amount' < 
difficulty. The marking out (Fig. 71) should be doi 
with the mortise gauge, the movable teeth being Bet 1 
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the width of the mortise chisel (Fig. 73), and then 
adjusted to the right position. First cut the tenon 
(Fig. 72) and then the mortise. Hold the chisel as 
shown in the illustration (Fig. 74), and follow the 
steps shown in the next diagram (Fig. 75). The first 
shows the first cut, the next is taken by reversing the 
chisel, and this will result in a triangular piece being 
cut awav. Continue this, reversinsr the chisel after 




Fig. 7:^ 



each cut until the length of the mortise is reached, 
the hole being now about halfway down. Now turn 
the wood over, repeat the operations from the com- 
mencement, and this should take the hole through. 
Now the chisel is placed against the end of the 
mortise and driven halfway down, the bevel edge being 
towards the centre, and sufficient undercut given. The 
last two stages illustrate this slightly exaggerated. 
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EXERCISE 15. 

A Thermometer Stand. (Fio. 76.) 

Drawing. — Plan, elevations and section, and 
isometric projection (Fig. ^^). 

Bench WORK : Materials. — Walnut, either Satin or 
Black, lOin. by 9in. by lin., and a lin. scribing gouge. 

Method. — Plane up the wood, and, after sawing off 
the Ifin. upright, saw the tenons, shape the end, 
and make a \ chamfer on both sides with plane 
and spokeshave. Mark out the base (Fig. 78), and 
cut the mortise — care must be taken that the grain 
runs the length of the mortise ; when this is done, the 
tenon-saw must be used to cut to triangular shape* 
and then using the gouge as a chisel (Fig. 79), 
vertically pare to within a little way of the lines, and 
finish smooth and square with the spokeshave. The 
corners are left till last, and are pared with a wide, 
firmer chisel ; then everything is ready for finally glue- 
ing and fijcing together. 
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EXERCISE 16. 

A Bridle Joint. (Fig. 80.) 

Drawing. — Plan, elevation, section, and isonietrio 
projection {Fig. 81). 

Benchwoek : Materialg. —YgWo'w pine or baSBwood, 
lOin. by Hin, by l^in., and a luortiBe gauge. 

Method.— F\aji(; up to size and mark out (Fig. 82), 
using the mortiae gauge. Set tbie carefully, the 
distance between the teeth exactly tbe same as tbe 
middle space in tbe joint, one-third of tbe tbickneaa, 
and BO adjust tbe Mem, that tbe two teeth come in tbe 




middle of tbe wood ; to gel this exact, see that i 
marks made by tbe spurs coincide (Fig. 83). 
tbe nmrking is done use tbe tenon saw t.o saw down q 
grain. Start at the far corner and gradually bring i 
saw along tbe line, remembering to keep the wast* h 
and saw with straight and long cuts down to tbe bott 
of the tenon (Fig. 84 — p. 53). Great care must be 
taken, for the slightest amount out of truth will pre- 
vent the joint fitting properly. Pare the core out as 
shown in Fig. 86. The grooves on tbe aide are 
simple, and require no esplanation. 
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EXERCISE 17. 

A Try Square. (Fig, 86,} 

DKAwiNo.^Plan, elevations, and isometric pro-S 
jettion fFii:. 87). 




£ Bknchwobk : Material, 
2m, by lin. 

Methnd.^FirBi plane all the wood to size, l^in. vi^ 
anil jin. thick, luivrk out iin one fn<l, aud i-iit the op* 
mortise. From tbu other end must be sawn tlie « 
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fttrblade (Rg. 88), and m gsngs Kt to the Uuctnem,! 
jfai. Bhoold be nm from tLe face dde, the hand-^w 
being used to bsv it off. C&ie should be cierciaed 
Bot to go too near the line, for if the rat is uneTtm it _ 
irill render the planing morv difficalt. If the joirU 
has been accanit«ly cut the blade will fit quite eqw 
and may be glued up. 



EXERCISE 18. 

A Cogging Joint (Pio. 89.) 

Deawin«. — Plan, elevations, sectione, and 
projection (Pig. 90). 

Benchwokk: Malerialt. — Pine or bat 
by 2f in. by Ijin. 

Method. — In marking out this joint (Fig. 91), it a 
be found advinable to use the mortise gauge whm j 
making the linea along the face. The difficulty U, of 
course, in cutting out the two notches. The tenoi 
saw must be used to saw down to the diagonaJ, but 
after that the chiael only can be relied on ; treat tht 
work as a groove, and ca,refully run the chisel edgi 
along the gauge line to a depth of Jin., then j 
that amount out as Jn a. stepped grooTe, keepiii 
a firm hold of the chisel to avoid cutting past the li 
if before each cut the chiael ie used to cut across t 
flbKB there will be no further difficulty iu making t 
fi^oare notch. 
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EXERCISE 19. 

A Watch Stand. (Fig. 93.) 

Dbawino. — Plan, eler&tions, and oblique projectioal 
(Fig. 94). 

Bekchwoek : Materials. Sa.aswood or satin walnut, 
9in. by 6:^in. by jin. 

Method. — -As all the pieces can be cut from the one | 
length of board it will be better to plane it up first, 
and then cut up into the various pieces (Fig. 95). 
Sturt with the joints, make them as in the previous 1 
exercise, and then shape out the top piece with bow- 
saw and spoteshave. If the alternate model (Fig. 94) 1 
is taken then th« rouud liole must ha cut out with bit J 
and gouge before the shaping; is coninieuced. This 1 
would make a nice stand for a Bee clock. The small I 
curves are made first with a |iu. bit, then the bow- 
saw (Fig. 92 — -p. 53) used to saw nearly to the curve, and ] 
care should l-e taken that the aaw-cut is at right an^lea I 
to the face ; the spokeshave must be used to cleaa up 
the edges, and wheo this is finished, pare the straight 
parts on each side with a sharp chisel, this will ensure 
a clean edge. Now the chamfering should be done, 
and after finally cleaning up, all the pieces should be i 
glued together. 
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Fig. 93. 
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EXERCISE 20. 

A Double Mortise and Tenon Joint. (Fig. 96.) 

Drawing. — Sectional plan, elevations, section, and 
isometric projection (Fig. 97). 

Benchwork : Materials. — Pine or basswood, lOin. 
by 2in. by 2in. 

Method. — Practically the same method used in 
making the mortise and tenon joint applies in this 
case, with, of course, an increased amount of care in 
marking out. One set of gauge lines for both mortise 
and tenon must be done before the gauge is altered. 
Other than this difference the mortising and sawing is 
the same. This joint will prove a very good test of 
sawing, for unless the work has been quite accurate 
the joint will not lit. 
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EXERCISE 21. 

An Inkstand. (Fig. 98.) 

Drawing. — Plan, elevation, and sections. 

Benchwork : Material. — Walnut, 20in. by 7in. 
by fin. 

Method, — Plane up the length of wood, and mark 
out as much as possible (Fig. 99). No dimensions are 
given of the mortise for the inkwell, this should be made 
to actual measurement. The ellipse should be left till 
last, so as to give a sufficient length of wood in the 
vice while shaping the upper part. It will be advisable 
to cut the mortise before the ellipse is commenced, the 
rectangular piece of wood being better to hold. 
Fig. 100 shows the double mortise and tenon joint 
used in fixing the large upright ; it will entail very 
careful work. Fig. 101 shows how the smaller piece is 
housed in ; this should be done with small cuts, taking 
great care not to go outside the line. 
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EXERCISE 22. 

A Haunched Mortise and Tent 

Deawing. — Plan, sectional, and 
isometric projection (Fig. 103). 

BcttcHWoBK : Materiah. — Pine 
by 2 in. by Ijin. 

iSelhod. — This style of mortise and tenon is used 
when the mortise is near the end of the wood, and 
where the open joint would not be suitable, and it 
requires considerable care in maJring-. In marking out 
(Fig. 104i), leave as mucli waste as possible at the end 
where the mortise conies, to avoid risk of splitting out 
the fibres, and mortise through for the narrow part of 
the tenon, leaving the small gap until last when finally 
fitting together. In sawing the tenon, saw down all three 
lines with the grain before cutting the shoulders. H 
the joint is made in this way. with the practice gained 
in making the previous ones, a first-rate fit should 
the result. 
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Examination Test. (Fig. 105.) 

Yellow pine, 12in. by 2in. by lin. Plane up to 
size, cjarefuUy mark out while in one piece, and cut out 
the grooves before sawing apart. 

Supplennentary Exercises. 

Fig. 106 gives a useful stand for use in chemical 
experiments ; no sizes are given, but the proportions 
should be adhered to. Fig. 107 gives an illustration 
of a more difficult form of the bridle joint, and should 
form useful practice at the end of this course if re- 
quired. 



I 
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EXERCISE 23. 

Dovetail Joint (Fir. 108.) 

Drawinq, — Plan and elevation, section and iaometrii: 

tirojei^tion (Fig. 109). 

Bbnchwokk : Materials, — Pine or baeawooJ, llin, 
by 4|in. I)y l^in. and a, bevel. 

Method. — Plane up the wood, and saw carefully into 
two equal pieces, 5sin. long. Use these sawn ends 
for the joint, and take one piece and murk out the 
pins (A, rig. 109), Jin. from each end mark a. line 
acroHH which will be the centre of the end pins, then 
divide the intervening portion into three equal parts, 
the lines dividing these spaces will be the centre of the 
other pina. The width of the wide part of the pin 
is usually about haif the thickness of the wood, 
and the narrow part about half that size. The 
width of the broad part in this case would be ^in, 
and the narrow part jiu., so mark off each side of the 
centre of pin Jin., and for narrow part ^in., and of 
course only on one side of the end pins ; square all lines 
down to gauge lines, and mark lines across the end with 
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a bevel. Saw down the lines with the tenon-saw, and 
then mortise the wash? out, using a chisel as wide as 
the narrow part (Fig. 110); when the pins are finished 
place the piueo containing them on the side of the 
other piece, and mark out their ahajie (B, Fig. 109). 
Square these linea across the end, and saw down to 
depth, taking lare to keeji ou waste side of the line ; 
to take the waat« out. put the bow-saw iu the cut, and 
saw a little away from the Hue (Fig. Ill), afterwards 
paring out with the chisel. Fit the joint together, and 
plane off the surplus L'uds. 



EXERCISE 24. 

A Vernier. (Fig. 112.) 

Dkawiko. — -Plan, elevation, and isometric projection 
(Pig. 113). 

Beitchwobk : Materials.— BiAck walnut for back, 
15in. by 2^in. by ^in. ; mahogany for frouta, 18in. by 
lin. by gin. ; sycamore for slidfi, 6iii, by lin. by gin. 

Method. — Plane up the wood for back to 2}in. wide, 
and ;Jin. thick, finishing with trying plane to get the 
surface perfectly true, then plane up the mahogany to 
{in. thick, with both edges true, and after gauging lin. 
from each edge, run pencil lines ^in. away ou face side 
and from both edges, and plane down to the line, this 
will form the inside bevel; when this is finished saw 
Llie'slnps" apart "aiid plane to linea. Now before the 
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slide Clin be fitted these BtripH miiBt be glued and 
screwed ia their place, and the waste ends sawn off and 
kept iiMtil after the slide is fitted, and then fixed in their 
places. The slide should run easily along the groove, 
and the round hole bored right through. The marking 
will take a lot of care, and if the TCmier ia to be of 
any use, must be accurate. 



EXERCISE 25. 

Model of Geometrical Planes. 1.F1G. 114). 

Dbawino. — Plan, elevalioua, and isometric pro- 
jection (Fig, 115). 

Benchwobk ; Materials. — Basswood, 2ft. Gin. by 
8m. by lln. 

Method. — The exercise brings into use the haimched 
double mortise and tenon joint, and requires very 
eareful work to get each plane square. The joints are 
marked out and cut iu a similar way to the double 
mortise and t^non in Exercise 21, Fig. 100, but with the 
addition of the haunth (Fig. 116). Two short pieces of 
hard wood will be required to form the hinges, and 
should be screwed ou when both planes are end to end ; 
this will allow enough " play " for the vertical plane to 
sUiud on the horizontal one, and also will pennit of 
them being folded together. 
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EXERCISE 26. 

GeometrlcftI Models. (Fio. 117). 

Bbawino. — The plan a,tid eleyation of each model 
Bhould be drawn, and the oblique projection of com- 
pleted Bet mounted (Fig. 118). 

Bbnchwokk : Maferiah. — Pine or basswood, 2ft. 
Gin. by 7ini by l|in. for models, and 2ft. Gin. by 4ia. 
by J in, for base. 

Method. — First plane up the length of material, saw 
it down, then glue the face sides together in the 
way shown {1, Fig. 119), this will form a 3in. square 
prism. When the glue ia set, clean up, and after 
paring one end smooth and square, cut off the cube ; 
next draw the diagonal on the end, and with the 
tenon-saw cut away most of the waste, and iiniBb the 
pyramid wtith smoothing plane (1, Fig. 119), The 
sawn pieces should be used to form a box to hold 
pyramid iu while finishing the base. Next set out an 
octagon on the end, and run the lines along the sides, 
and plane down to them, and cut off the octagonal 
prism 4in. long, and cleau up the end with a uhisel. 
Find the centre of the remaiDing piece, and with eaw 
and smoothing plane shape the octagonal pyramid 4in. 
long; saw it off and cleau up the base {2, Pig, 119). 
Now describe on both ends of remainder a circle and 
carefully plane down, placing a piece of lin. wood at 
the end of vice to hold it. When this is done mark off 
the length of cone, and in the same waj' as in making 
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Fig. 117. 
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ootne^onal pyrpmid cut away the wood to a point, finally 
cutting it off, as well as the cylinder (3, Fig. 119). 
The base must be planed up, chamfered, and recesses 
cut to a depth of ^in. to take each model. 

EXERCISE 27. 

Lap Dovetail. (Fm. 120). 

Drawing. — Plan, elevation, and isometric projec- 
tion (Fig. 121). 

Benchwork : MateriaU, — Pine or basswood, llin. 
by 4|^in. by l^in. 

Method. — Mark out the joint in the opposite manner 
to the common dovetail (Fig. 109), but of course leaving 
the amount to lap over. The sockets require carefully 
cutting out, and saw with tenon and bow saws. The 
pins are marked out and cut, taking out the waste in 
the same way as the notches were cut in the cogging 
joint. 
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EXERCISE 28. 

A Test Tube Stand. (Fm. 122). 

Deawiwo.— Plan, elevationa, section, and isometric 
projection {Fig. 123). 

BknchwoeK: Maferiah. — A hard wood, preferably 
1ft. ain. by Sin. by fin. Teak, and a firmer gouge. 

Msthod.^Aiter planing up the wood, divide it 
into the required pieces, mark out and cut the lap 
dovetails, and then the mortise and tenon joints at the 
top, neit bore the holes for test tubes (fin.), and 
with a firmer gouge hollow out a pla«« for the tubes to 
stand in, if a firmer gouge of the same curve as the 
required hole is held upright, turned rouud, and 
gradually slanted outwards, a round shallow hole 
will result. The sides may now be shaped, first sawing 
out with bow-saw, and finished with apokeshave before 
comers are cut off. The pegs should now be prepared, 
enough wood will be left from the piece to make them, 
and the best way would be to saw a jiu. strip from one 
edge and cut it up into lengths after the whole strip 
is planed up to ^in. square. Holes must now be 
mortised to receive tbem, and must be cut out with a 
chisel a little under the size of pegs in order to ensure 
a good fit. 
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EXERCISE 29. 
A Tusk Tenon. (Fig. 124). 
Dbawino. — Plan, elevation, and isometric projection 

(Fig. 125). 

Benchwobk : Materials. — Pine or basswood, lOin. 
by 2fin. by IJin. 

Method. — Plane up material, and run centre line on 
both sides ; mark wood in half, and on one end set out 
the tenon ; set the gauge to proper sizes, and mark ofE 
position on both tenon and mortise ; if these sizes are 
both marked together there will be less chance of going 
wrong. Saw out tenon first, cut it off, then cut 
mortise, and fit together. Afterwards make the peg, 
and cut a hole in the tenon, allowing a little space 
inwards to draw the joint tight. 
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EXERCISE 31. 

A Dovetail Joint. (Fio. 127). 

Deawino. — Plan, elevations, section, and isometric 
projection (Fig. 128). 

Benchwobk : Materials. — ^Yellow pine, llin. by 
2jin. by lin. 

Method. — The success of this exercise depends on 
accurate marking out and sawing, for the slightest 
amount out of truth will show and spoil the look of 
the finished work. All sawing and chisel work should 
be finished before pieces are cut ajmrt. 



THIRD YEAR COrKBE. 




e^EBCISE 32. 



92 EDUCATIONAL WOODWORK. 



EXERCISE 33. 

A Marking Gauge. (Fig. 132). 

Drawing. — Plan," elevation, and isometric projection 
(Fig. 133). 

Bench WORK : Materials, — Beech, Sin, by 2^in. bj 
/jin. for stock and wedge; llin. by |^in. by |^in. for 
stem. 

Method* — Mark out the stock, and cut the mortise, 
afterwards boring holes for small curves, and finishing 
with bow-saw and spokeshave. When stock is completed, 
fit the stem in carefully, and finally make and fit the 
wedge, bore the hole for spur with a fine bradawl, and 
insert the nail, sharpening afterwards with a file. 
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Examination Test. (Fig. 134). 

Yellow pine, 12iii. by Ifin. by Ifin, Plane to size, 
Ifin. square, and mark out with mortise gauge, and 
carefully cut the grooves and pins. 
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Supplementary Models. 

Fi^. 135 (a box) and 136 (a finger plate), gire 
two examples of suitable inlaid work. In both 
canes the inlay is in thin wood, and goes reallj 
through it, but if a piece of drawing paper is 
glued underneath, and a piece of thicker wood glned 
to that, the difficulty of cutting the thin piece will be 
overcome, and the use of a router avoided. The pieces 
should all be planed, Utted aad glued up before fitting 
in. It is not satisfactory to fit each piece in 
separately. 



CHAPTER IV. 



FITTINGS AND PUENITUKE. 



Oae of the greatest helps to successful n^ork are 
gwod fittings. There should be a place for everything, 
and yet in how many places are the tools and work 
pilel up iu oil capbjirds and corners, in disorder. 

A proper and orderly arrangement of apparatus is 
imperative if perfect discipline is required, and the 
best trav to urrange the room is often a difficult pro- 
blem to solve. Not only is an orderly room a pleasure 
to work in, but it has a great eduiational value in 
appealing to the boys' sense of order. 

Some rooms lend themselves to a little artistic effect, 
and there is no reason why that effect should not be 
given Why should the manual training room bo often 
look like a whitewashed bam P A little thought and 
work would soon impart to the ]ilaiiieat-looking room 
a much more interesting appearance. 

Arrangementg of Benches. — As much space as possible 
should be left between benches. Figs. 137 — 140 show 
various arrangements. The benches themselves should 
be as solid as possible, and whenever possible fixed to 
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the floor, and provided with Parkinson's instantaneoas 
grip vice, and a. stop adjusted by a cam. 

Tool Rackg. — These should be constructed to hold 
all the tools needed by each boy, and nothing could be 
better than the style adopted generally at the London 
School Board centres (Fig. 151). A rack of tins 
description is far away in front of drawers, the tools 
being kept in much better condition, always in full 
view, and very easy to get at. The various tools which 
are not in such general use should be arranged on the 
lines shown in the photographa (Pigs. 152 and 153), 
and a very nice effect can be given to the room by a 
display similar to these. The method of displaying . 
tools has great advantages over a cupboard, for if occa- 
Blonally the tools are rubbed over with a vaseline rag | 
they will not rust, they are always accessible, and a j 
glance round the room will at once show if there are \ 
any missing. 

Blackboards. — These, always being in use, should be I 
hung in prominent places, and by adopting the plan of | 
hinging them so as to make them revolve, a great I 
saving of space ia effected, for by being able to quickly I 
turn the board it saves having too many boards, ( 
bring both sides quickly into use. Figs. 141-2 expl&in, I 
the ways of doing this, and 'if fixing hinged Ijoards for i 
showing the planes of projection ; this arrangement I 
should be fitted to each board, and either one or two J 
spare boards kept ready to hinge and hook on. 

Clipboards may be dispensed with if shelves fitted I 
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with doora are provided, but a glaas-fronted cupboard 
for exhibiting specimens would be an ornament. 

Shehee, — These should, as far as possible, be fitted 
with doors or movable fronts, and labelled with names 
of their contents, a separate compartment being kept 
for each class, with divisions for work and drawings. 

Sawing and Boring Slooh. — Figs. 146 show the 
recognised design for these necessary pieces of furniture, 
the hole in the end being useful both in sawing and 
boring by providing a means of using the holdfast. 

Storage of rimfcer.— Whenever possible the timber, 
should be kept in a separate room, as it is alwa^ft 
difficult to keep it tidy, but if this is impossible shelvei 
should be fixed near the ceilings or out of the way, ant 
only a small quantity kepi in the room in a rack 1 
in a comer or some other convenient place. 

Gluepot. — This should be placed in a prominen 
place where the use of it can easily be supervise 
There are many ways of heating it, but the one illuB 
trated (Fig. 143) provides a very safe and conveniei) 
way, and concentrates aJl the heat on the bottom | 
the i>ot. I 

Benchhoohe (Pig' 144) and Paring Boardt are quit 
necessary for each bench, and shoiild have their prope 
place. 

Straight Edges should be also provided for each benob 
and either hung on the bench or tool-rack. They ai 
best when made of mahogany or walnut about ^in. thicli 
Hid of the design shown in Fig. 145. 
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Brushei for every bench, too, are useful, and leave 
no reaaon why the bench ehould not be left qviite clean 
at the end of each lea eon. 

Drawing MaUriala. — Again the neceesitj of a metho- 
dical arran^ment presents itself. The drawing board, 
and tee-square (which should fit under the board), are 
best fitted in a groove beneath the bench, they are out 
of the way and it saves the room that a lot of stacked 
boards would take. The set. squares should be kept 
in a case like Fig. 160. Pencils which are generally 
more often lost than not, if arranged like Fig. 149 will 
pay for the little trouble involved in making the stand. 
Rulers again will keep their edges lunger if arranged 
in a box constructed on the lines of Fig. 147, anJ 
there is no method of holding compaBBBH better than I 
that illustrated in Fig. 148, All the above methods 
greatly economise space and time, and aave a deal of 
wear. for nothing wears drawing materials out so much 
as throwing them carelsssly into a drawer, not to count 
the great help in maintaining the orderliness of the 
room, for when it is evident that a place is provided 
for each piece of apparatus, bad habits of disorder a 
never formed. 




• There are probatly no other school subjeetB thaM 
centre a child's interest so much as the various form* 
of manual training, and more especially woodwork. 
It allows full Bcope to that natural energy which 
every child poaaesaes. Under these circumstances the 
need for severe discipline should be slight. 

A well -organised scheme of work will prove tt^ 
greatest possible help, in the fact that while the bo^ 
are under instruction they should have employment fat 
every minute. It is against a child's natui-e to be k 
still for any length of time without something tooceujq 
the mind, and a good scheme would leave no time u 
occupied other than a few minutes at the beginnia 
and end of lesson for the distribution and collection d 
work. 

It ia certain that the teacher who has the power c 
turning that natural energy and activity into t 
has solved the problem of the successful mana; 
of children, and when one considers how easy it is t 
get a boy's whole attention fixed on his work, i 
aurprifiing tO hear of many cases in which the t 
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is deficient in disciplinary powers ; of course there are 
often cases of laziness and wilful inattention which 
must be treated in other wnys, but these ma; some- 
times be traced to an inability to concentrate the brain, 
indicating a certain amount of weakness, which will be 
overcome in time, if carefully treated. There are a),'Hin 
some children who do not like the work the class 
is doing, and in order to claim their attention another 
model should be designed litely to interest them ; one 
thing is certain, that if only a boy's interest can be 
gained, and his whole attention rivetted to his work, 
he is not at all likely to become troublesome. 

Example. — Tliia is another great aid to discipliue, 
and one not sufficiently studied. We see the effect 
on the child of his home life, and the value of the 
example set by his teacher cannot be over-estimated ; 
for if the instructor is kind, good-tempered, fair 'in hia 
judgment, refined and straightforward, his pupils can- 
not fail to derive some good from their association 
with him. 

A teacher cannot think of his own life only, he 
has in his charge, only for a few hours a week perhaps, 
the men of a future generation, but in that time he is 
able to train habits of carefulness, order and truthful- 
ness i and he may prove a greater power in the mould- 
ing of their character than be may ever imagine. His 
actions and words are constantly being noted, and used 
for and against him continually, and great care should 
be taken that no wrong impression should be given. 
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Praise and CemuTe. — How often does a teacher foe^ 
get to praise a pupil's work or behaviour when it it 
deserved ? and yet he would expect it hLniBelf ; 
man would care to remain long in any position i 
which he was never given any credit, never congratu- 
lated on the results gained ; and much more ia that 
feeling to be worked on in children. A well-timed 
word of praise or censure will do a great deal in attaia-'| 
ing a good discipline ; but it muat l>e used with great | 
discretion, for t«o much of either is worse than none 
at 8,11, and it will be found that a good disciplinarian 
will effect as much with a little censure, as some men 
will do with much harsher treatment. 

Emulation. — This spirit may be used to great advw 
tage with many children, hut it rnuBt be very careful 
fostered. It will be for good if guided by a kind and " 
generouti mind, but may have quite the opposite effect 
by training a feeling of contention if the guiding mind 
is other than broad in its views. 

Some authorities have written against it, and < 
sider that it would be infinitely better if never i 
but Currie in his Common School Education i 
" As a principle consciously directed by the enlightened 
teacher, it is a power in the school, capable of attaining 
great results, without injury to the moral feelings of 
those stimulated by it," and indeed if the spirit be 
well-trained while the boy is at school, there ia : 
knowing the benefits be may derive from it in iM 
futuiejlife. 
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Punishmenf. — It <;annot be denied that in some in- 
stances impositions and corpioral punishment are 
necessary, but it takes a long experience to tell when to 
inflict bodily pain as a punishment. It should only be 
resorted to as a laat extremity. 

Oft«n aufficieut puniahment can be inflicted by 
means of impositions, deprivation of playtime, and 
detention after school, but each case should be con- 
sidered on its merits, and pujiieliment often avoided 
by placing the ofEender out of temptation under direct 
observation. 

To some children the losa of their playtime is much 
more to them thau bodily poJn, and if this is accom- 
panied by some drill or physical exercise it will have 
a good moral effect. 

When other means have ended in failure, corporal 
punishment must be resorted to if the discipline is to 
be maintained. Currie says : " In admitting that the 
action of this punishment will be found salutary in 
certain cases, we hold that in a good system of dis- 
cipline it will be altogether a rare and exceptional 
resort. It may be weD to recapitulatt; the means of 
inflnence whose use should make it so ; the general 
work of the school should be made interesting by 
appealing to the pupil's intelligence and engaging his 
activity. Then the teacher should deal with him 
generously, regulate exactions Viy the power of per- 
formance ; , manifest a desire to have the pupil on 
pleasant terms with himself rather than to catch at his 
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failiuga, a-nd tind iu them opportunity for censure ; 
appeal to his better feelings, and rely on them as long 
aa they appea.r sufficient; uoncem himself with his 
general welfare and happiness, and when diftieultiea 
arise, deal with him openly, jually, and resolutely. 
He miLV thuB hope to establish for himself a strong 
personal ascendancy oyei- his pupils which will make . 
itself felt to the furthest limits of their duty, and in j 
his sehool a healthy public opinion which will dispose I 
all to be guided by him, to regard not only hia regula- ] 
tions but his wishes as their law, to covet his appro- j 
bation as their highest pleasure, and to shrink from 1 
his censure as the source of their greatest i 
If, in addition to all this, he sets before thee 
and consistent example be has in operation a series of 
educative influences which will, in. the general i 
keep the moral machinery of the school in sound anrf 
vigorous operation, and which will keep punishment in 
the subordinate place which belongs in education to . 
corrective stimulants as the remedy for exceptional 1 
and abnormal acts and dispositions. When he has I 
done all this the minor penalties still stand betweeo] 
him and chastisemeul , Let him not make up his mi 
to the use of chastisement as a matter of course 1 
cause thousands before him have done so, but let him.l 
act on the conviction that other means of influence i 
and restraint are open to him which, as many have ] 
found sufficient for their purpose, he may find sufficient j 
for his. Let him aim at prudence, patience, tlrnmeBS^ 



and dignity in adminiBtering these j prudi;iii:e, to adapt 
them in kind and degree tu the vnriDus ufl'ences he haa 
to check ; patience and self-control to restrain the 
passion of the moment, and to e:chaiiBt the Influence uf 
the minor penalties his law allows him; firm o ess, to 
disre^rd the promptiug-s of partiality on the one 
' hand, and of caprice or humour on the other ; and 
dignity which shall banish from the judgment-seat 
everything like a flippant and jesting spirit in the 
Berious work of discipline. Let him keep note of hia 
experience in the use of all his influence, and let him 
study the character of children that he may gain an 
insight into their motives. The better he knows them 
the firmer will be hia hold over them. He may hope 
to learn the mechanism of the child's action so well 
as to obtain almost the complete power of regulating 
it. He will then be able to retain chastisement as a 
reserve -force, which is precisely his position of greatest 
influence. Its power is in the inverse ratio to its 
frequency of application. Where it is employed for 
every-day acts it becomes a common thing with a 
oommon-place influence, and the result of familiarity 
with this the lowest of all motives is to weaken or 
destroy the force of the higher. Ho uses it best who 
I OBes it least, not because, like a servant, he is forbidden 
to use it, but because with the dignity of a free agent 
reserving the liberty of its use he has learnt to do 
without it." 



CHAPTER VI. 



OEGAKISATION AND METHOD. 



The importance of good organisiitiou and the bertj 
methods in teaching cannot be over-rated. Il 
pOBsible to design a scheme of woodwork that would'l 
meet all cases as the indiTiduality of atudents ( 
needs of various districts have to be consider! 
every instructor must of necessity be able to adapt a 
mould the subject accordingly, aad must know some- ' 
thing of the main principles of organisation and I 
method. 

There are many excellent books published on school 1 
methods, and valuable hints may be gained from them, J 
but little has been written with regard to teaching 1 
woodwork. 

Claeset. — In many large School Boards, classes dM 
forty boya attend a centre for instructioa and thea? m 
are generally drawn from surrounding schools; thftj 
centre is placed in charge of a well-quaMed in8truct(Hr,3j 
with an assistant. This places the former in 
more responsible position than if alone with twentj*!! 



boya, a.8 ia u3iia.lW the case ; for he has not only the 
organiaation aud diacipiiaing of a larger class, but ia 
many iaataacss the training of his assistant. In most 
casea this ia an excellent thing ; it is not only econo- 
mical, but it gives the asaiatanta a good hold of the 
work before taking charge of centres themselves. 

The large centres are not, however, always aa 
successful as the smaller ones, mainly owing the 
defective organiaation of the work ; too much work is 
often deputed to the aaaiatant, who is perhaps not 
quite capable of taking the responsibility of unaided 
work, and in many cases he is placed in charge of the 
new and dullest b07S in the class. Now in a well- 
conducted centre the instructor would avoid anything 
of this kind, for lie would know that it is the beginners 
and dullards who need the best teaching, and that is 
presumably given by the instructor Limaelf, and it is 
certainly in the beginning that good or bad habits are 
formed, and a zealous teacher would never loae an 
opportunity of pointing out the right way to those be- 
ginners. The beat arrangement is to give the assistant 
charge of the best boys in the claaa, thoae who ouly 
need a little guidance, and this would leave more 
time for the instructor to devote to the younger 
pupils. 

Twite-taMet. — To ensure punctuality and order, and 
avoid confusion, tinie-tablea are quite necessary, and it 
is a fact that certain things are done at stated times, 
unconsciously train in the boys a sense of order. 
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The time devoted to manuaJ work varies much, from 
1 to 2 hours iu a grammar school, to 2| to 3 hours 
in elementary schools. 

Drawing. — This ia usually taken first, for several 
reasons ; it may be that new work is required, aud 
enough drawing should always be done to insure a full 
amount of woodwork ; also for the sake of cleanliness, 
it is better to start with drawing ; however clean the 
room may be the boys cannot help soiling their bands. 

In many manual training schemes drawing occupies 
a very second-rate position, but it is quite as important 
to grade the drawing as well as the woodwork. As 
the benehwork increases in difficulty so also should the 
drawing, but if it is taken regularly there should be 
tto trouble with it. 

Great attention must be paid to the preliminary 
work to ensure a good command over the set square 
and ruler, and the various drawing tools should be in 
good order; these should be overhauled at regular 
intervals, the angles kept true and the edges straight, 
and most important of all, the pencils should be 
sharply- pointed. The majority of faulty work in 
drawings can be traced to blunt pencils, and it is a 
good plan to have a penctl -sharpening machine, and 
keep a good stock of ready- sharpened pencils. The 
use of rubber should be avoided as much as possible. 
The effect of indiscriminate use of the rubber has quite 
as bad an effect on the drawing as glasspaper has on 
benehwork, aud the one should be shunned as much 
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as the other. The aim of the teatJi«r should lie to get 
a. fine light line at first, and then line in the required 
parts, if this ia done from the first the uae of rubber 
will not be required. A set of the first few exercises 
should be untde double size, and the sections cut 
throug-h to uae on the hinged blackboard. It is also 
useful to have a few of the ordinarv geometrical models, 
such as the cube and various prisms. 

The materials used must be carefully considered, and 
it is ruinous to good wort if common material is used. 
This is particularly the case in drawing ; the lead in 
the pencil should be of good quality, made by a well- 
known firm, and preferably should be ii H, and the 
paper which is usually used in the form of books 
should be a good stout cartridge about 14in. by lOin, 
The advantage of having books lies in the fact that 
the drawings can be kept together, but if loose sheets 
are used or sketch blocks of cartridge paper, a brown 
or thick paper envelope should be made to keep the 
loose sheets in. 

Ths Blackboards should be as many as possible and 
arranged in the moat convenient places, and wherever 
most convenient a hinged one should be fixed, so as to 
be in full view of the whole class, with the hinge about 
the level of the boys' eyes. The blackboard work 
should partake more of the quick sketching style than 
elaborafji drawings to scale. It is advisable at first 
to draw with a ruler and set square, but when the 
drawing is a little advanced a dimensioned sketch is 
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all tha,t is neceaaaxy. The instructor should himself 
practice blackboard drawing, and would find a course 
of work in it very useful. 

Draining Boards, etc. — These should come into use 
in the set^oud year, and their adrautage will then be 
felt. It is not "advisable to (»mmence with them, 
otherwise the training given by the use of the ruler 
and set square would be lost. Half Imperial size is 
best for all-round work, and is just large enough to 
give the boya an increased difficulty to overcome. The 
fee square should be a plain blade, screwed on the 
stock, and arranged so as to be kept under the board 
by means of a groove in the battens. 

Benchwork.—A.s the greater part of the lesson 
should be devoted to benuUwork, a considerable amount 
of forethought will be required to ensure that each 
boy's time is well occupied. There will be no temptation 
to idleness if sufficient work is provided. A wise discre- 
tion, too, must be exercised in the choice of models, for 
many oases will occur where the scheme model is unsuit- 
able, and a new one should be designed to take its place ; 
here a note-book is essential to jot down the pecuhan- 
ties of the various boys and their needs in the shape of 
work, this should be looked over after the lesson and 
new work prepared for next time /( mu»t be remem- 
bered that although mack leaching 7na]f be done 
collectively the importajd work u done individually, 
and the requirements and character of each pujiil miigt 
be stvdied if success is coveted. 
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To lay down an unalterable course of work would be 
folly, for a large amount depends on the individual 
capacity of the student. While the scheme of work 
given in this book will be suitable to a large proportion 
of children, there are sure to be many for whom it 
will have to be altered, and it should be remembered 
as an important fact that no student ghould be allowed 
to past to the next eiage without ■making a eatisfaetory 
■piece of work in the eiage in hand; another model 
based on exactly the same manipulation should be 
given ID case of failure. 

It is a common practice to have teaching models of 
the class model worked out iu several stages, it has 
however little to recommend it, and may profitably be 
omitted iu pkce of eeveml practi(>al demonstmtions on 
the part of the teacher himself. It will help him in 
maintaining the respett of the child, and will certainly 
keep up his own hand skill, in addition to the great 
help it will give to the student; they see the proper 
methods of holding tools, and correct order of the 
various manipuiations. It is a good plau for the 
teacher to start each piece of work with his class, and 
work it out a little in advance of them, but not on any 
account to make any difficult model at one demon- 
stration, but take a stage at a tiuie. 

Great attention must always be paid to the state 
of the tools and bench, a little carelessness in attend- 
ing to this will result in bad habits being 
formed, most difficult to break. If the students Eire 
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trained from their firut lesson to take care of their 
tools and keep them in order on their bench, they 
■will form B, habit of it. It is not advisable to have 
more than the tools actually being used on the bench 
at one time. For instance in planing, first the plane, 
square and rule, and when required add the gauge, but 
directly the work is finished these tools should be 
replaced by those needed in the nest stage and so on. 
There never need be more than three or four tools on 
the bench at any time. 

Sharpening is a problem which confronts all 
teachers, and a method should be or^nised for it. 
It is not advisable to allow first-year boys to do their 
sharpening, but all second-jeara and upwards ought 
certainly to sharpen each tool before use, I allude, of 
course, to planes, chisels, gouges, etc. ; the saws should 
be set and sharpened by an experienced man. A time- 
table should be arranged so as to take all grinding in 
turn, if it ia done at the centre. 

A definite arrangement must be made for enterinf^ 
and leaving the manual training room, and the distri- 
bution and coUeotion of material and work. Tlie bojB 
should be made accustomed to certain precise words of 
command, and even in this way a liking for order may 
be trained, for it is even better to lose a bttle time than 
have confusion ; a properly- constructed time-table 
would allow for this, and it should be strictly 
adhered to. 

Object LeegoTis. — These are quite an important part 
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of manual training, but are often spoiled, and just as 
often totally omitted, but considering the fact that 
they should never exceed ten minutes, it is a very 
small call on the attention of the boys ; they are best 
arranged as a little relaxation from the benchwork, 
and should be made as interesting as possible. 

It is a great mistake to occasionally give long 
lectures on the various timbers and tools. Much more 
good can be done if the lessons are given regularly, 
and occupy only a few minutes. Here the advantage 
of rapid blackboard sketching will be seen, for a few 
sketches will illustrate a point far quicker than any 
explanation. 



CH'^PTER VII, 



THE INSTRUCTION OP THE PHYSICALLY 
AND MENTALLY DEFICIENT AND BLIND. 



The extension of the benefits of manual training to 
those children who are afflicted with deafness, blind- 
ness or a poor intellei',t, has only been attempted in a 
few large towns. This is mainly because the majority . 
of instructors have had no experience, and no know- 
ledge of the best methods of teaching suoh children. 

There is no other subject capable of enlarging their 
intellect in such a way as manual work. The outlook 
of these poor children is in many cases yery dark, hut 
a good deal may be done for them while at school, for 
their hands may be so trained as to make them j 
capable of earning a living hj manual labour. 

The course of work designed for such children 
should commence very simply with a course of paper , 
and cardboard work, following with strip work, and | 
then simple sawing and grooving. 

The deaf, deaf and dumb, and other physically 
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defective children mav be taught together, 
different syatflm must be used for the blind. 
^ The paper and cardboard wort should be so d( 
to give a good idea of shape and size, and the strips 
work, with its training in the use of the rule and saW; 
will prove invaluable in the woodwork course. Th(f 
hitter form of manual work may be taken by thi 
woodwork instructor, but is better if it is careful!] 
given by one of the ueual teachers, because of thel 
power to impart to their pupils idea of size and propoi< 
tii)u, as well as bein^ bettei- able, owing to their speciaj 
training and constant intercourse with their children, 
to teacli them the elementiLry stages of the work. 

If properly taught, stripwork, as an introduetitrt 
to woodwork, has ni^iiy aiivajitages. The ehildrei 
can commence drawing, and learning the use ' 
the rule, square, saw, bradawl and hammer, and i 
well-desigoed course will make them appreciate tbi 
value of being able to make a joint. The outlaj^ 
loo, for such work is only slight, and as it may be dom 
on ii bench temporarily placed in the ordinary cla 
room, it is a very conrenieut system of ti-aining. 

A brief outline of the work, the tools needed, a 
methods of working will he useful. 

Each child should be provided with a rule, saw a 
aquare. The rule, either of wood or steel, should no 
have more than eighths marked. An illustration i 
given (Fig. 163, page 127) of a wooden rule, 
divisions of which are alternately coloured. 
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Fig. 7. An Oxford Frame. Fig. 8, A LadcU i . 

Fig. 9. A Rack". 
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The mv>, not the ordinary tenon, but a amall dove- 
tiul aaw, which will only be needed to cut thin pietea 
of wood about Jin. thict. 

The square should be of the ordinary pattern, ubout 
4^iQ. and a few small hammers, bradawle, and brads for 
general use. Small sawing boards will be needed, and 
they should be a little smaller than those used in the 
woodwork course. The beucli, owing to the light 
work done, will undergo no great strain, and could be 
a board fitted to the class-room table with the pupils 
ranged around it, and as the numbers should never be 
aboTB ten, an ordinary sized table would easily accom.- 
modate that number. The wood used should be some 
soft timber, auch aa pine or satin walnut, preferably 
the latter, for iiltliough it is yery much given to warp- 
ing, it offers jiist as much reaiatance to the saw as the 
children are oajiable of, and will not easily aplit if care- 
fully bored before the brada are driven in, A stock of 
strips about 2ft. long and fin. square, Jin. wide and fin. 
thick, y'h. wide and Jin. thick, and some lin., 2io. and 
3in. wide strips of -Jin. thick should be provided. 

The course of work should comprise sawing into 
various lengths, and making such shapes as squares, 
oblongs, and then small articles as frames, gatea, 
small racks, eaaela, ladders and other such plain 
models, and leading on to more advanced work. 
The accompanying illustrations (Pages 121 and 123) 
give a good idea of the course which is progressively 
designed by Mr. C. Winter. 
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The woodwork course should be a modification of 
the ordinary one, with a greater variety of the 
elementary work in sawing, i^hiselling and planing. 
A fii-at-jear'a conjee should start with planed wood, 
and only include in the first exercise marking ofE with 
the square and sawing, and gradually introduoinji the 
gauge, chisel and plane. The second-year's course and 
upwards wiU depend on the intelligence of the child, 
and must be framed aci;ordingly. 

A suitable aeries of exercises for a first-year's course 
are given, and they should be taken as carefully as 
possible, impressing on the children the importAuce 
of doing each step properly. 



Ist EXERCISE. 
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Drawing. — A front side or top and edge view of 
the wood (Pig. 155), with the lines across. Pig. 103 
shows a suitable form of rule. 

Woodwork, — Give each pupil a phmed piece of wood 
about 12 inches, and show how to use the square. 
They should do each step after the instructor, at first 
mark off the nine lines, and then placing the wood on 
the sawing board, and tlie saws in position have one 
piece sawn off. Now the squareness of the cut should 
be tested by standing the long piece upright on the 
newly-sawn end, this will show at once if the cut is 
not square. Continue untd all the pieces have been 
sawn and placed one by one oi; the drawing. 
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2ncl EXERCISE. i^Fic. 156.) 

Drawing. — The drawing of this exercise will be a 
little more difficult, but if the actunl exercise is 
placed before them it will be more quickly understood. 

WotMlimrk. — A 12iu. piece of [.■laned wood as before, 
and with less instruction, but as much careful super- 
yiaion, let each length be sawn off and placed on the 
drawing. 

3rd EXERCISE. (Fig. 157.) 

Drawing. — This drawing should be Bimilar to the 
previoua ones, but show a difference in representing on 
paper the finished exercise, for in the previous drawing 
the upright lines were projected straight down to the 
plan, but in this one it is a. little different, and the 
lines represent the length of the pieces instead of the 
thickness. 

Woodwork. — Planed wood as before, and even less 
instruction, for the children by now should be able to 
make a very square cut to any length. 

4th EXERCISE. (Fig. 158.) 

Drawing. — Thei-e is no increased difBculty in this 
drawing. (Fig. 159.) 

Woodwork.— P\a.aed wood as before. In this exer- 
cise the gauge and chisel are introduced. Their use 
phould be shown, and each stage carefully demon- 
strated, Then placing the wood in the vice the cuts 
Bhonld be taken slowly and carefully. 
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5th EXERCISE. (Fio.160.) 

Draining. — A little extra work will be eiperienced 
in this drawing, but it ia not any more difficult. 

Woodieork : Planed Wood. — In this exercise there 
IB no new operation, carefully mark out and saw the 
first groove, then with frequent demonstration cut each 
groove. It will be found that the children will be 
getting a very much increaaed interest in their work, 
and will probably want to rush through it, but they 
must be carefully looked after so as to ensure a good 
exercise. 

6th EXERCISE. (Fiq. 161) 

Drawing.^-lhla Bhoiild prove easy, and finished 
with very little assistance. 

Woodwork. — Planing may here be attempted, but 
if the children are feeble or particularly dense, it may 
be left much later. The other work would be done 
very quickly. 

7th EXERCISE. (Fiq. 162.) 

Drawing. — Care vrill have to be taken that the lines 
are kept upright. 

Woodwork.—Thia is only a little more work 
the previous exercise, and all the grooves should be 
cut before sawing apart. It will be found a very 
interesting exercise. 

These exercises would give enough work for a year, 
but if any .nore were needed they might be tak^ 
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from the ordinary firBt-jear's course, and it will be 
found that with a eareful training such as above, the 
models of the first year might be taken (with some 
modifications) as a second -year's course. In any case 
where the exercise would prove too difficult it will be 
possible to simplify the work considerably. 

The Blind must be treated quite differently, and it 
is best to start with planing and get them used to a true 
surface. It will not be found difficult to teach them this 
operation, for they oan test their work by placing it flat 
un the bench and feebng for unevenneBS, and for 
squareness by placing it against the square. In sawing, 
notched sticky must be made to act as gauges to start 
the saw-cut, and if a series of notches are cut at 
certain distances and a deep gauge line made, it will 
be found possible for blind boys to do grooving as 
well as planing, and gradually lead on up to jointe, for 
it is astonishing how quickly these boys work when 
they have once got hold of the principles. 




CHAPTER Vm. 



OBJECT LESSONS. 



These lessonE form mi important part of a, manual 
traioing scbeme, and are oft«ii not given at all, c 
perhaps onlj oecaaionally without any method, 

Nearly one hundred headings of lessoQB are given 1 
below, spread over a three years' course, and several of 1 
them will be found illustrated with aketchea suitabl? I 
for reproduciag on the blackboard ; only the important fl 
items have been touched upon, and further information 1 
if required, may be found in the varione booka on J 
timber, etc. 

A. collection of the apparatus should be gathered^ 
together and arranged in order in a cupboard. 

The duration of an object lesson should not bftl 
more thau ten minutes, and, to afford a rest, is best! 
taken in the middle of the woodwork lesson. 

Whenever possible the experiment should be per-'l 
formed by all or at least some of the boys, and every! 
opportunity taken of demonstrating some fact con- J 
nested with the work in hand, that they have learnt fl 
from these lessons. 



Object Lessons. First Year. 

1. Set Square*. — Size of angles and diTisiona of 
circumferenbe. Experiment to prove that three angles 
of any triangle equal to two right angles, Cut out a 
triangle in paper, i;ut ufF and pin the three angles 
on the board ; thej will, at the base where the angles 
meet form a straight line. 

2. Yellow deal. — Wood of Scotch fir ornorthem pine. 
Grows in northern Europe. Called yellow deal because 
of the colour and form in which it is imjiorted. Moat 
commonly used for building, etc. 

3. Fibre and grain. — Exhibit skein of string and 
huflk of eocoanut, and explain that the structure of 
timber is not unlike examples. A chisel will part fibres 
if placed along the grain, but will cut them if placed 
across. 

i. Tenon Saw, — Explain parts: Handle of beech, 
blade of thin steel, and back of iron or brass. 
Beech used for its toughness and strength in short 
grain. Blade indented with teeth, which are sharp 
and given a set. £ach to give stiffness to blade and 
sufficient weight. 

5. Oare of Tools. — Explain delicate edges of cutting 
tools, need to protect these edges from injiu-y, 
necessity of keeping only those tools needed on the 
bench, and to have a certain place for each tool. 

6. OAieei.— The handle of hardwood, such as ash or 
beech ; ferrule of brass to prevent handle from 
splitting, and blade of steel with a shoulder to prevent 
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blade being driven into handle. Ground o 
to a bevel, and aharpened on an oilstone. 

7. Oaugc.—TJued for marking parallel lines along thi 
grain. It parts the fibres. Composed of four parte 
each beginning with ilu S. SlocJe and stem made o 
beech ; screw made of boxwood ; tj)ur made of at«di 
The stock maj be moved along the stem, and fix« 
at any distance away from spur by the screw. 

8. Jttei-p (one. —Derives its name from the fact tlu 
it" does the rough work, a jauk of all planes. Com' 
posed of wooden body made of beech and steel eutte 
or blade. The blade or plane-iron is adjusted or set b 
means of hammer and mallet, and fixed by a wedge. 

9. Baneviood. — Grows in North America, 
woofl of a green colour when freshly cut, but Wltl 
expos a re turning brown. The tree is similar i 
English lime, but is very much larger, and from til 
inner surface of its bark uomea the bast fibres used \ 
gardeners and others, and for making matting. 

10. Straight Edge. — Explain how to test for straigl 
edge by sight, and by putting two edges togethe 
Give Euclid's explanation, and show by experiment 
with two long nads, and some string, that the string 
is only straight when most tightly stretched, and 
therefore the shortest distance between the nails. 

11. Polygong, meaning a. tigure with many angle) 
and therefore many sides. — Draw the various figure 
from triangle to Dodecagon, i.«,, square, pentagon, 
^esagon, heptagon, octagon, nonagon, etc. Frefiji giving 
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lAtin number before " gonea " meaaing an 
dia-Kon&l =&cr'>is the annlea). 

12. Cutting Edge. — Explain tLat the finelr-sbarped 
itdKO o( a c'utliDg toul is called the cntting edge, 
and iiteel in the tinly metal which will retain a sharp 
edgn. It Rued* consttint iharpeoing. and when angle is 
"ithtuHe " iiflcda );rinding to make it " acute-" 

18. Peneilt and tkeir manu/adure. — A ca^ explain- 
la(f the mode of making jieni-ilB ehonld be procored, 
ami if each atep in explained from the examples 
will be no need of further exiilanation here. 

14. Parit of Jaekplant. — Exhibit a eec-tioa of 
p]uiii>, which can eanllj' be made from an old plane if it 
in Nawu in half and the iron divided hj means of cold 
(ihi»pl. Thu b'..Iy, handle, and wed^-e niaJe o£ beech- 
wood, becaiiBe of its strength, even texture, and 
cloaenesa of grain ; the cutting iron made of iron, 
•tuol faced ; cap iron made of iron, held totrether bj 
muunii of Hcrew. 

15. Qrnwlh nf Tree from Seed. — Show by illustration 
the way the aeoil sends forth shoots, and how root works 
downwards while liranch works upwards, and gradually 
the seed de(»js, its purpose fulfilled, and both root 
and branch increase in size as nutrition is found. 

16. Use of Cap Iron. — Show by means of diagrams 
the way cap iron breaks the shaving. The object is to 
prevent the cutting iron splitting the fibres by breakiaj 
the fibres in the shaving as soon as it i 

1?. Screw (hi uer. — Used for turning screws, and oo^ 
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posed of three parts ; Handle, made oE beech or other 
hard wood ; the brasn ferrule to prevent blade being I 
driven in, and giving etreiigth to the handle, and a I 
blade whiuh is fla.ttenei] out near the top, and has ti I 
''tang" and shoulders which fi.1 into the ferrule tov 
prevent the blade twisting about It is a form of J 

18. A Plane Surface. — Explain that the surface of J 
atill water is prautiually plane, but difEerentiiite between J 
a. plane and a level surface. 

19. The Cutting 7ro».— Show how this is compoBedl 
of both steel and iron welded together ; and the reason^ 
for this is, that it is both easier to grinl and that it 
renders the blade chea|>er. 

20. Produefe of Pine Trees. — Provide a few test 
tubes, plai-'e in them some of the products, and arrange 
theui on a stand. L'lquidg, turpentine, Stockholm tar, 
and gum. Solids, resin, charcoal, and potash. Explain 
how turpentine ia distilled from resin, and its variona 
uses, as well as those of the otlier products. 

21. Battens, Deals, e(c.— Explain how the timber 
is cut up and shipped in varioua forma. A Plank, 
from 8ft. upwards, 11 in. broad, and up to Gin. thii-k. 
A Veal, from Sl'l. upwards, Sin. broad, and up to 
iin. thick. A Batteit, from SCt. upwards, 'im. or 4iu. 
broaJ, and up to lin. or 2in. thick. Balks, squared up 
timber of large size. Logs, roughly hewn pieces of 
timber, usually round, 

!2. Try-aquare. — Used for trying the squareness of 
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the wort. CompoHed of thiqe pi^rts : — A slock made of 
rogewood and eboay, brass plato or fence on the edge 
to prevent wear. A blade made of steel witli trued 
edgea fixed into the stock at an angle of 90 deg., or a 
right angle. 

23. Coni/ers.— Explain that this is the name given 
to that branch of trees which bear cotieg and have a 
narrow needle -pointed leaf. Exhibit aome cones and 
leaves of one or two kinds of conifers. 

24. Hand-mw. — Show that the band-saw is used 
principally for sawing down the grain to any depth. 
Compare parts with tenon saw, and show differeime in 
handle and blade, and explain in many cases top of 
blade is thinner than that near the teeth. 

25. Nails. — Provide a number of different nails, cut 
wrought, wire, brada, and tacks, and explain the various 
uses and manufacture. Gut nails, stamped out of sheet 
iron or steel. Wrought naile, hammered from iron. 
Wire nails, made from iron or steel wire. Experi- 
ment with specimens, and show their effect in the 
wood, and explain bow the fibres hold the nail. 

26. PijiM ajid Firs are different kinds of conifer. 
Illustrate the difference between a pine tree and fir, 
and show the shapes of leaves. Show that the Scotch 
fir is wrongly named, it is really a pine. 

27. Hammer. — Show the two parts, the handle of 
ash, because of its Sexibility, and explain the effect 
if a flexible material were not used. The head of 
steel. Show the way the "eye" of the head is made, 
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mill llii' iiw ')f i.li(- wedips driven into the end vt 
liKixlli-. 'riin iijijHir [lurt of the twrad ia called Ae 
(mnu, ttiurti tiru crotn (tlie uiu&l pattern), Hrai^O, sad 
bull-i'iiimd hnitiirK^m. , 

HH, Naitwitiid and IfitartiEimd. — RWride Bpecimeu 
uontnlriliikt <!iiaiii|>li'N, iiii<l ithov! difference in colour, 
and (t(|iliLiti why muiiwuixI, not lieiiig fully formed, 
•hoilld uiit In> lived, iitiil tliiit the heartwood is the 
unly diiriilili,' iMirtiou of timlinr. Explain that the 
HAjiWOod it) itN l.uru liedonieH heartwood. 

2l)i Mutlfi.—Exyliiia the uued of mallet, and differ- 
tttiuo in bli)W ^iveu hy it to that of a hammer, the latter 
roliiiuiidinKi while the deplh and she uf the bead of a 
inalli-t iifliirH a. ro^ititaiKW, and renderB the blow dead. 
Tutu t.h(' hdiidlfi out und ahow the diruution of taper in 
till! roortJMt! aud haudli!, and which cauaes ti 
ti^Ut'Oii witli i^eutrit'uf^al fori'e. 

aO. JJroud Leaf Trees,— Exhibit some lean 
briiod k-iif truefi, and explain that the great iliffinrrBW 
lintwiH.']] them and conifers has resulted in llie mUBt- 
Hhow, however, that thoy both belong to one divuiw 
of trues, but form a Bub-diviaion with uonifera. 

31. Bradawl, eomposed oF three parts, y»tj i 
to the (fhiai'l. A handle, ferrule, and blade 
ahuulder and " tang." Explain the edge is 
on JKith sidea, and tihould cut across the grain. 
prautiiittl illustration. 

Z2. Annual Eintjt. — Provide a sjiecimen at 
iu which the riugs are well marked, and expUa I 
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growth of the tree year by year produces a. new ring 
coiumeneed by the loosely -built spring wood, and 
siirrouuded by tbe harder, and more cloBely-fonnod 
autuiiiu wood. 

38. Pincers. — Composed of two parts, which are 
practically alike and made of ateel, rivetted together, 
and capable of beariug a big strain. They form an. 
excellent example of tlie lever. 

Object Lessons. Second Year. 

1. Tee-»quare. — Eiplaiu its constructiou and neei' 
of great eare in use to preveut it getting out of truth. 

2. Walvtd growB iu England, Europe, and tht 
"United States of America. The English variety ia & 
light brown colour, but the Americau is of a pui^ 
black. Walnut has a beautiful grain, and is a hard 
wood with fine close fibres, and even in texture. It ii 
noted for the fact that it does not shrink 
after seasoning, and for this reason, coupled with the 
abseui* of any corrosive action on metal, is used 
eKciubively for girn stocks. It is principally used for 
furniture and ornamental work. 

3. S'pokmhavet are meide both of wood and met^i 
Wooden epokeghavee, made either from beech 
wood, and fitted with a steei blade which has 
at both ends to fit into the stock ; Iron epokeghai 
the stock is made for cast iron, and the blade is simil 
to the cutting-iron of a plane screwed on to the 
which is sometimes fitted with a screw adjuatmf 
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TLey are Bimilar in action to a plane, and used for 
planing curved surfaces, and are very useful. Show 
differenees between each kind and ways of adjusting 
the iron. 

4. Satin Wahmf. — Grows in America, la a upw 
wood, Wght brown in colour, fairly strong and evea in 
texture, bnt very liable to warp. Used for furniture, 
etc. 

5. Bow Saw. — Is composed of four parts. The 
frame, made of beech. The hlade, made of steel. 
Bandies, made of boxwood with brass ends. Striny, 
made of whip cord. This saw illustrates the laws of 
compression and tension, which should Iw pointed-out. 
It is used for sawing curves. The hlade is nearly 
triangultbr in section, and the thinness at the top of 
blade and the wide set of teeth allows the saw to be 
turned in a small space. Point out the necessity of 
tightening up the string when the saw is in use;- and 
loosening; when finished with. 

6. Use of Bark. — Explain that the barks of various 
trees are of some use. That of the oak for usb in 
tanning, the cork tree provides cork from its bark, and 
other trees in various countries have bark useful in 
medicinal ways. Show that its primary use is to 
protect \Jf a flexible covering the growing portion of 
the tree. 

7- Mortise Gauge. — Compare with ordinary marking 
gatige, and show that this one is made of rosewood or 
ebony, haa a steel screw, and a second and adjustable 



142 EDPCATKWAIr WOODWORK. 

Bpnr. It iH used for running a double parallel line 
along the grain. 

8. Felling. — Explain tliat tbe woodman will chooae ' 
winter for cutting down a, tree, because there . 
least sap or moisture in it, and that there are several I 
ways of felling. Tlif old way, using the ase, then i 
sawing with a long saw, and now experiments have I 
l)een nuide with an electrically -heated wire. Explain ' 
the life of the lumbermen of America, where huge ! 
quantities of timber are felled and sent down the great j 
rivers in the form of immense rafts. 

9. Mortise Chisel. — Composed of two parts. 
made in two kinds. One similar to a firmer chisel, but. \ 
much stronger, and having the thickest part net 
shoulder, ffhich is mucJt stronger, tuo, than in the i 
firmer chisel. Compare the two, firmer and mortise, I 
and point out the difference. The other kind is called! 
a socket chisel, owing to the handle fitting in a socket, t 
This chisel is mostly composed of iron with a steel facel 
welded on, similar to the cutting-iron of the plaue. 

10. Natural Sea»oiiim).~~This ia the name given tdfl 
preparation of the newly-felled wood to make it fit foe] 
commercial puqjoses. The wood ia usually cut in) 
boards and stacked, so as to get plenty of ventilation, 
and in this way drying the sap which still remains iai 
it. The effect of this drying is to shriuk the wood.1 
and often results in tbe wood splitting, but this ia in a 
great way avoided when the timlwr is cut up in 4 
proper majmer. 
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11. Trying rind Smoothing Planee. — The trying 
piaue is much longer and heavier than the jackplane, 
'and as ita iron is set finer and it has a larger face 
a miiuh truer surface can bu made. The smoothing 
plane is much smaller than the jackplane, and has no 
handle, and is used for smoothing only, ita short length 
renders it prautiually useless to get a large true surface, 
this is got by the larger plane, and the smoothing plane 
used finally to cleau up. The Swedish jiattem has a 
handle, but it is not generally used in England. 

12. Other waye of Seaxoniriy. — In these days of high 
rents a timber merchant cannot afford the espensive 
natural seasoning aiid wants iu a few days what would 
take months in the natural way. So other methods 
have been found. One a little shorter than the natural 
way is to place the logs in a running stream, and 
gradually the sap is washed out, and afterwards the 
timber may lie dried quii^kly, but the most common 
"way is the hot-air system, in which the timber is placed 
in a large chamber heated by hot air, which soon dries 
up the wood; it is however more likely to split, but it 
is very much quicker and cheaper. 

13. Oihloiie. — Oilstones are of various kinds, the 
chief being Turkey, Washita, and Arkansas. Arti- 
ficial stones made of emery. Explain the action 
the stone has on the steel, the pores having a 
cutting action similar to a file, and that only a 
lubricating oil must be used, such as sweet or olive 
oils. Esplain that the oil keeps the pores open, and 
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that the stone should be kept covered and free from 
dust. 

14. StaekiTui Timher. — Provide some model atacliB o 
timber, and explain how, unless the timber is properl* 
stacked with space between each board, it will not dij 
evenly, and probably get diseased. 

15. Qrindstone. — Point out the use of this stone, i1 
coarse grit cutting away in a quicker manner than an 
oilstone, the large angle necessary for a cutting odge^ 
The grir stone usually used comes from the Bilston 
quarries. Explain that to keep the grain open, wat^ 
must be used, and also serves to keep the iron cool. 

16. CuUing-up Timher. — Show by means of black- 
board sketches or diagrams how a log should be cut-up 
to the greatest advantage. This is done either by 
circular or band saw, 

17. ScrewB. — Provide specimens of various kinds o 
screws, and an old screw without the gimlet point, and 
explain the difference and great superiority of the 
modem screw, and the fact that the screw is a kind o£ 
wedge. Prove this by an experiment — cut from paperi^ 
long wedge, wrap this round a cylinder imd the ti 
of the screw will be seen. 

18. Principal Broad-leaf Treef. — Oak, beech, i 
elm, sycamore, walnut, which all grow in England 
Mahogany, walnut, basswood, which grow in Ameriofl 
Point out their characteristics. 

19. Scribing Oouge is similar in construction to a 
c^sel, but has curved blade, which is sharpened on th^ 
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inner or concave side by means of a. small piece of I 
oilstone called a " slip," 

20. CamUum is the name given to the outside ring j 
of (;ella which form the active and growing portion of ] 
a. tree, and have the power of increasing their number, 
forming during the year one of the rings of cells 
called annnal rioga. The exact way of their growth is 
unknown, hut in some way they convert the sap into 

21. Firmer Gouges are indeutical in shape to scribing ' 
gouges, difEering only in the way they are ground, 
which is on the outside or convex aide, 

22. Stem and Leaveg. — If a cross section of the stem 
or trunk of a tree be examined, it will be seen that t 
is composed of Beveral parts. The bark, the aapwood, 
with the invisible cambium between, heartwood and ] 
pith. These parts all have their various uses : the pith 1 
exercises its functions in the early life of the tree ] 
before the cambium has begun to act; the leaves ] 
breath the air and extract from it carbonic acid gas, 
and returning oxygen ; the carbonic acid gas is con- 
verted into starch, and helps to fill up the cells. They I 
also exhale moisture. 

23. Wing Compasges are made from iron, and com- I 
posed of three parts, two legs movable and rivetted at I 
the top, and sharpened to a point, and with a wing J 
attached to one, which passes through a ilot in the I 
other, in which is fixed a screw to fix the legs at the ] 
required position. 
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24. Principal Conifers. — Northern pine, spruce fir, 
and larch, which grow in northern Europe. Wey- 
mouth pine, and Oregon pine, which grow in Canada 
and North America. Pitch pine and cedar, grow in 
southern part of North America. Cedar also grows in 
Asia Minor, India, and Australia. 

25. Glue. — A gelatinous substance ; is composed of 
the waste pieces of skin, hoofs and horns, and other 
offaJ. These substances are boiled, melted, re-boiled, 
and finally made into squai^e cakes. There are three 
kinds : Scotch, strongest, a dark reddish brown colour. 
French, strong, transparent, thin, and an amber 
colour. Town, inferior in every way. 

26. Weymouth Pine, comes from Canada, and is of 
straw colour when freshly cut, but tones down darker 
with exposure. The tree grows an immense size, logs 
as long as seventy feet have been imported. It has a 
very even texture, and is very soft, and about the best 
wood for manual instruction purposes is commonly 
called Yellow Pine. 

27. How to prepare and use Glue. — The glue should 
be broken up and soaked in water for at least twelve 
hours, and then boiled steadily for about an hour. To 
use it, have it as hot as possible, and spread it lightly 
and quickly over the surfaces to be joined, then they 
should be rubbed together to exclude all superfluous 
glue, and kept under pressure till dry. Points to 
remember : The best glue is equal mixture of Scotch 
and French, Q-lue loses some of its strength every 
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time it is heated. The glue-pot should be tept clean, ] 
a.B dirty glue is useless. It should be thin, cleajil 
and hot. 

28. Cramp and Holdfatt. — The action of these two i 
tools are Bimilar, that of applying preaaure by means 1 
of a screw. They should be carefully used, aa too 
much pressure will often spoil the work, for they are 
capable of exerting great force. 

29. Teak grova in India and Burmah, and is of a 
dark brown colour. It containa an oil which gives it j 
the power of repelling the attack of the whito anta o 
India. The tree is of immense size, and bears very 
large leaves. It is used in shipbuilding, shop and j 
laboratory fittings, etc. 

3(1. Qimleh. — Composed of two parts, a ateel ahank | 
and wooden handle. There are two kinds, one with a, ] 
groove along the shank called shell gimlets, and the 
other with a twist running up the shank, these are J 
called twist gimlets, and are th^ better kind. The | 
action of the groove and hollow twist is the same, 
to allow the core to escape. A large kind of gimlet is 
called an auger. 

31. Medullary Rayg,- — This is the name given to the 1 
rows of cells which run from the middle to the outsida ] 
of the wood. Their use is to bind the rings together, 
and so give strength to the timber. They are often 
short in length, eometimes only joining one or two 
rings, but they are always at right angles to the ] 
annual rings. 
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32. Sffliua. ^Illustrate on the board the kinds of teeth 
in a tenon sav, hand saw aad I'ip saw. Showing the 
different positions of the 60 deg. angle, and show also 
the meaning ot the words " pitch," " sit," and 
■■ gullet." 

33. Sycamore grows in England and Europe, ia 
fairly hard and white in colour, but is liable to warp. 
It is used for cabinet -making and marquetry. 

Object Lessons. Third Year. 

1. Brace and Bits. — The brace is composed of a 
steel crank, with a head and handle made of ligaum 
vitas, and fitted with adjustable jaws. The bite, made 
of steel, hardened und tempered, are of various kinds, 
the most common is the centre bit, used generally to 
bore holes from Jiu. to Hin. The shell, spoon, or 
pin bit, hollowed like a gouge, are used in boring 
through thiuk piecea of wood. The auger or twist bit, 
bores a true hole, easiest and quickest. The wood and 
metiil eouutersink bit, enlarges the top to a twnieal 
shapH for surew head, etc. The turnacrew bit, used 
for driving screws quickly. The rimer bit, enlarges 
existing holes. 

2. 5eecA .^&rows both in England, Euroiw, Asia, 
America, and Australia, and is uf a light brown colour. 
It has a straight grain, a very distinct medullary ray, 
and ia of a very even texture. The timber is largely 
used by tool makers, and alsn in making chairs aad 
cabinet work. 
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3. Steel ia really 
fidditiou of carbon, 
and finer ia grain, 
beiug tempered oi 



iron improTed in quality by the I 
This addition makes it stronger.J 

Steol bas the important quality of ■ 
heating and then plunged intoj 



water. It may be considered tbe universal metal, J 
used for needlea and steel girders, sltowb and shipaJ 
of war. Show the effect caused by heating steel to a J 
red heat, and cooling first in water, and then s 
A broken bow-saw blade will be foimd very useful foi 
this eiperiment, 

4. Osfc.— There are two kinds, ordinary and wains- 
cot; the latter comes from Holland and Riga, but oat 
grows in England, nearly all over Europe, and North 

Owing to its rich brown colour and the 

grain, that beautiful effect gained by cutting 

auroas the m.eduUary rays, the timber i 

It is a very strong and heavy wood,l 
a texture, and it contains a corrosirea 
i:;h afEects metal fastenings. The tree bearaB 
I, which are formed by the gall fly. The barkl 
containiog gallic acid is used for tanning. The timbec| 
is universally used. 

5. Sharptning Gouges.— These tools are difficult t 
sharpen, the scribing gouges must be sharpened 1 
means of an oilstone slip. While firmer gouges : 
be plated on the stone and held at the cutting a 
and rolled from side te side while moving up and dowi 
the stone. 

6. Ask, grows in England, Asia, and America, lim 



grows 
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111* a 



OBJflCT LESBONS. 



151 



is of a whitiali brown colour, and is usually uneven in 
grain. It is noted for its flexibilitj and strength, and 
used by coachbuilders, and for building tramcare and 
railway carriages, in fact any position where strength 
combined with flexibility is required. 

7. Sharpening Sai««.— This is au operation that 
requires a lot of practice and skill. The saw ie first 
set, in the ease of the saws of the mauual training 
room, by means of a thin hammer wliith knocks dowu 
the teeth to a certain distance. Then a triangular 
file ia used to give each tooth a sharp point and 
edge. 

8. Mahogany. — There are two kinda, Spanish and 
Honduras. The Spaninh variety, which is the bett«r 
kind, and contains cbaik-like marka, grows in the Y 
Indian Islands, and originally eame from ^^ 
brought to Europe by the Spaniards, and n 
them. The Hondui-as variety grows in Central ^ 
and is not so strong ur durable. Both timbtl 
an even texture and a rich red colour, and < 
account are used principally for ornamental work. 

9. fiebate Planes are made in aevernl waya, usually 
a thin piece of beeeh with the inclined iron placed iu at 
right angles to the side or on the " skew." They are 
used where the whole width of the cutting edge 
is required, such as a rebate, etc. 

10. £omvood grows in England, inferior varieties 
come from Asia. Au even-grained wood of a yellow 
colour, possessing immense strength and great weight. 
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It u used by tool-makera, iastrumieiit makers, aJid foE 

fn minj j r , 

11. The BeaeK. — ^Sketchea should be made of 1 
Tarioua joints used iu the cuQstructiou of the bem 
The timber named, and the use and construction of tl 
vice and stop, eto., esplained. 

12. While Deal grows m Northern Europie, and 1 
a white silvery appearance when planed. It is fairly 
strong, but has plenty of knots. It comes from the 
spruce fir. and the timber is used in building, and fi 
purposes where a wood of a, clean white appearance j 
needed. 

13. MooU and Ikeir Uie. — Koots play an active p 
in the life of the tree. The; form a foundation to the 
trunk, and kuep the tree firmly attached to the ground, 
and more important still, they absorh from the a 
moibture and various substances neijessaiy to i 
growth of the tree. 

14. Larch grows in England, in Nurthem Europe 
and Switzerland. It is of a brown colour and even 
texture. It is a strung timber, and used where a 
durable wood is required. The tree is one of the n 
graceful of the conifers. 

15. Bevelg are akin to the square, and are of t 
kinds, fixed and movable. The movable bevel is com* 
poHi'd of Ihree parts, a wooden ntock, either ebony or 
rosewood, bound at each end with brass, a steel hla 
having <a long slot in it, and a gerew fitting in i 
end of the stock, and through the slot in the bliw 
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The mitre bevel (45 d^.) is the conuuoneBt f 
I bevel. 

16. PiitA Pine growe in the southern portion of tliS 
United States. It is of a rich brown colour, 
red marliings. The texture is ver; uneven, bu: 
grain has a good appearance when " finished." In 
is noted for the amount of resin it coatains. It ia ufiei 
where great strength is required, and for omamenttf 
cabinet work, church and school furniture. 

17. Elm grows in England, Europe, and s 
of America, and is of a reddish-brown colouf. 
texture is fairly even, but the grain is rery twisted. 
is tough and fairly flexible, the sapwood ia as durab] 
as the heartwood, and is noted for its durability undt 
water. Used by wheelwrights, ceach, and boat 
builders. 

IS. Exogen is the botanical name given to that j 
group of trees, in which is included conifers and bro 
leaf trees. The word is derived feom Greek, 
means an outside grower. These trees increase the^ 
bulk by continually forlaing new layers of wood o 
side the old layers. 

19. Cedar grows in Asia Minor, thft southern ,jj 
of North America, India, and Australia. It is very e 
in texture and soft, is durable, but not very strong. 
has a reddish brown colour, and its sapwood is whiti 
The timber has a pleasant odour, and is need in' ' 
cabinet -making, and for covering the lead of pencils. 
20. Eidc^tn, cr an inward grower is the botanical 
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name givea to that clasB of tree, Buuh as paJms, 
which grow inwardly. They are not suitable for I 
timber. 

21. Kauri Pine grows ia New Zealaad, and is of a , 
silky light brown colour-when planed, ft is even in 
texture, and has a straight ;graiii. The tree grgws to 
an immense height, and there exudes from the tree a 
gum which is of great value, and used in making high- | 
class varnishes. It is used for all purposes where a, 
straight-grained strong and flexible wood is required. 

22. Acrogen is another botaniual name, meaning a I 
summit growth represented by the tree palms ; these 1 
trees send out their brani:hes from the summit. Thej* ] 
aro not fit for timber. 

23 . Birch. — The tree grows in England and Europe, \ 
and is lightish -brown in colour; it is even in texture, 
and fairly eaay to work, but its grain is rather uneven. 1 
The timber is used in cabinet-making, and the tree, J 
^th its fine leaves, has a very graceful appearance. 

24. Greenheart grows in parts of South America. I 
It is light brown in colour, with the sapwood green. J 
It is even in texture, and is one of the strongest timben 1 
known, and used principally in shipbuildiug. 

25. The Yew grows in England and Centrat Europe* I 
iLud Asia, and North America. It is of a reddish 1 
brown colour, with light and dark veinings, the sap- i 
wood is white, the texture is even, and the grain I 
straight. It was grown in churchyards, owing to its 1 
great use in the days of bows. It is a very strong; J 
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and heavy timber, and noted for its durability under 
water. 

26. Oypreti grows in Asia, but may be seen growing 
in some parts of Eogland. It is of a yellow colour, 
even in texture, and baa a resinous smell. It is strong 
and durable, but used principally in the form of veneer, 
owing to its scarcity. 

27. The Evohition of Tooln. — Explain the graduil 
introduction of metal in the manufacture of tools, how 
the pre-historic man used sharp flints fur his cutting 
instruments, how in later ai^es bronze was discovered 
and worked, and then iron, and now steel, 

2S. Lignum Vit/e grows in West Indies and Central 
America, of a dark green colour, with white aapwood. 
It has an even texture and twisted grain, which is very 
difficult to split. It is never imported in very large 
pieces, and is used where great strength is required 
cogs of wheels, and the packing of propelloi shafts 
are made from it. 

'Za. Ebony grows in India and Iforth Afifca, is black 
in colour, with occasionally light streaka in it. It is 
very hard and strong, and heavy, and is only used in 
small pieces. 

30. DufectB and Diseases of IVmbcr.— Timber is 
liable to a good many defects and several diseases. 
Show illustration of heart, star and cup stakes, and 
explain the action of dry and wet rot in destroying the 
fibres and rendering the wood useless, and how 
necessary it is for timber to be exposed to the air. 
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31. Forestry is the art of cultivating forests, and in 
these days when timber is of considerable vakie, every 
laapge estate keep a staff of foresters whose duty it is to 
time the felling of trees which have arrived at'jpaturity, 
and lay out and tend new plantations. 

92. Hornbeam grows in England and Et^ope, the 
timber is similar to ash, but not as strong. It is used 
for agricultural implement making. 

83. Tulipwood grows in Central America and 
Aiifitralia. is of a yellowish colour, and has an even 
texture. It is used for turning and ornamental 
joinery. 
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TOOLS FOE A CLASS OF TWENTY PUPILS. 



For each boy: — • 

Jack Plane. Tenon Saw. 
4 Chisels, 1, f , i. 1. 
Millet. Hammer. 
Iron Eule. 2 ft. Try Square. 

Marking Gauge- 
Scribing Knife. 

Oni heiween Ueo : — 

Smoothing Plane. Screwdriver. 
H an d aa w. Bevel . 
Bow Saw, 10 in. Wing Compaaf 
Inside and Outside Spokeahave. 
Mortiae Gauge. 



20 Assorted Bradawls. 

4 OiUWnes. 

2 (@lipa. 

6 BracfeB. 

6 Sets of Assorted Bits 
(11, from i to li). 

6 Wood Countersink 
Bits. 
12 Spoon Bits. 
12 Asaoited Files. 



3 Trying Planes. 
12 Small Screw Cramps. 

6 Punches. 

2 Oilcans. 

6 Pincers. 
12 Assorted Scribing and 
Firmer Gouges. 

2 Bebate Planes. 
Gluepot. 
QiiadBtoue. 
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25c T. BOO KS 

ELECTRICITY. The study of, and its Uws for beginners, com- 
prising the laws ot electric current generation and flow. Ohms law, 
([alvanism". magnetism, induction, principles of dynamos and mo- 
tors, wiring, with explanations of simple mathematics as applied 
tQ electrical calculation. By N. H. Schnbidbr. With 66 original 
illustrations and 6 tables. 

DRY BATTERIES. A practical handbook on the designing, 
tilling and [inishine of dry batteries, with tables, fw automobile, 
gas engine, medical and coil work, electric bells, alarms, telephone!, 
experiments and all purposes rei^uiring a first rate battery. Fully 
illustrated with 30 original drawings, 

ELECTRICAL CIRCUITS AND DIAGRAMS. Being a selection 
of or<>;inal up-to-date and practical diagrams for installing annun- 
ciators, alarms, bells, electric gas lighting;, telephones, electric 
power light and wiring circuits, induction coils, gas engine igniters, 
dynamos and motors, armature windings. By N. H. Schnbidbr. 

ELECTRIC BELLS AMD ALARMS. How to install them. By 
N. H ScHNBiDEH. Including batteries, wire and wiring, circuits, 
pushes, bells, burglar alarms, high and low water alarms, fire 
alarms, thermostats, annunciators, and the locating and remedy- 
ing of faults. With 56 orig-nal diagrams. 

SIMPLE ELECTRICAL WORKIHG MODELS. How to make 
them and how to use them. With 43 illustrations. 
\ TELEPHONES AND MICROPHOHES. Making and using simple 

I forms of telephones and microphones, with 20 illustrations. 
X SMALL ELECTRIC MOTORS. How to make and use them, in- 
I^L eluding design, examples of small motors and their applications, 
|B (peed cnntroilprs. starters, fuses, etc. 48 illustrations. 
■ ELECTRIC LIGHTING for amateurs. The installation of elec- 
^B trie light on a small scale, construction of lamps and lamp holders, 
^H Switches batteries and thf'r connections. With 46 illustrations. 
^B X RAYS SIMPLY EXPLAINED The theorv and practical appli- 
■Lcation f Rad era in Uu trations and 6 plates. 

^P MODERN PRIMARY BATTERIES. Thcircnnsiniction, use and 
^ m I \ er an J racLice on batteries for tele- 
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Acid cells. 
1 ellaneous cells. Care and selection of 
nd formulas for battery solutions. By 



repT r h m B F E Pons l Fourth edition, Arranged tm- 
der tl f llow ng head ngs Gt-ncral considerations. Field 
Armatures. Com mutators. Tables of windings for 

and motors. How to build a machine. Useful dq^ 
testing, repairs, &c. 76 pages, 57 illustrations, 
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25c T. BOO KS. 

SMALL ELECTRICAL MEASURIHG IHSTRUMEHTS describing 
the making and using of ttu; diiTerent instrimieiits fully iilustrated. 
12iiio., paper, 26 cts. 

STATIC ELECTRICITY. Simple experiments in. A series of 
instructive and entertaining electrical experiments with simple 
and inexpensive apparatus. With 51 illustrstioias. 

SIMPLE SCIEHTIFIC EXPERIMEHTS. How to perform enter, 
taining and instructive experiments with simple home-made ap- 
paratus. With SO Illustrations. 

MODEL BOILER UAKING. Contains full instructions for de- 
signing and making Model Stationary. Marine and Locomotive 
Boilers, Fully illu.'itrated with orieinal workine drawing. 

METAL WORKIKG TOOLS AKD THEIR USES. A Handhook 
for Young Engineers and Apprentices. Shows how to use simple 
Tools reiiuired in Metal Working and Model Making, Illustrated. 

SIMPLE MECHAHICAL WORKIBG MODELS. How to make and 
use them, including Stationary En^ne. Locomotive, Steamboat. 
Waterwheel. etc. With 34 illustrations. 

MODEL STEAMER BUILDING. A practical handhook on the 
design and construction of Model Steamer Hulls, and fittings, with 

MACHINERY FOR MODEL STEAMERS. On the design, con- 
struction, fitting and erecting of engines and boilers for model 
steamers, with 44 scale drawings, 

THE LOCOMOTIVE, simply explained. A first introduction to 
the studj; of the Locomotive Engine, theJr design, construction 
anrl erection, with a ihort catechism, and 26 illustrations. 

MECHAHICAL DRAWING simply explained. _ Use of instru- 
ments, reading and setting out drawings, inking in and finishing. 
drawin gs for rpprnduction, lettering, with 44 illustrations. 

BEGUIIfER'S GUIDE TO THE LATHE. Showing how to 
ivnrk, kind of tools, use of tools, etc. Fully explained and illustrated. 

ACETYLEUE GAS. How to make and use it. A practical 
handbook on the uses of Acetylene Gas, suitable apparatus for its 
generation, hints on fitting up, etc., 34 illustrations. 

WOODWORK JOINTS. How to make and where to use them 
Mortise and tenon joints, lap joints, dovetail joints, glue joints, 
scarRnc ioints. circular work, with 137 iUustrationa. 

STEAM TURBINES. How to d-sign and build them, by H. H, 
Harrison general considerations; pressure on surface from jets theory 
of multiple stage turbines. The designing and building of a de 
Laval Steam Turbine with tables, data, and complete set of draw- 
io gs to scale, fullv explained step by step. 

UNIVERSAL TIME CARD MODEL. B^ setting to the desired 
hour at any one place the movable model will show at a olamcb 
the actual time of all the other places in the world. Printed in 2 
'fiolors. Price 25 cents. 
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ELECTRIC GAS IGNITING APPARATUS 

JUMP SPARK AND MULTIPLE SYSTEMS 

FOR VSE m 

HoQses, Churches, Theatres, Halls, Schools, Stores, 
or any large building;. 

Alto the ca.r«aiid selection of suitable Batteries, Wiring and Repairs 

By H. S. NORRIE. 

{Author ef IndKclhm Coih and Ceil ifaking.t 

Contemts of Cliaptera : 

I. Introduction. Means of producing Sparks, Induction, Indue- 
tion Coils, a. Application ot Induction Coils to Gas Lighting 
Porms of burners used, pendant, racbet, stem. Welsbacb, Automatic, 
Burners for Gasolenu and Acetykne. 3. How to connect up appa- 
ratus Wiring a house. Locating breaks or short circuits. Wiring 
in finished bouses. General remarks. 4, Primary coils and safety 
devices, t. How to wire and fit up different systems for lighting^ 
lai„'' buildings. 6. The selection of suitable batteries tor gas ligbt- 
ing, repairs, maintenance, etc. 

VIII •<- 100 pages, 57 illustrations and 

^agrama and druwio^s. CV<A.V, gb^ 
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EVERVBODV'S BOOK ON ELECTRICITY. 

PRACTICAL ELECTRICS, 

A UNIVERSAL HANDY-BOOK 
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EVERYDAY ELECTRICAL MATTEl 

F"IF-TH KDITION. 

CONTENTS. 
Alarms.— Tiactsi and Windows ; Cistern* ; 1-ow Wafer in Boilers ; Tim* 

Signsls ; Clocks. Balltrits Making ; Cells j Bichromale ; Bunscn ; Cal 

Un's; Copper-oKide ; Cniikahmk'B ; Daniel's; Granule carbon; Crnvesl 
Insulite ; Lcclancbi! ; Lime Chromate ; Silver Chloride ; Smee ; Tbermo- 
eleclric. Bells - Annunciator Syslcm j Double System ; and TelephoQc; 
Making ; Mngnct for ; Bobbins or Coils ; Trembling ; Single Slroke ; 
Continuous Ringing. Conntctiens. Carbons. Coils Induction ; Prim- 
ary ; Secondary ; Contact-breakers ; Resistance. InlfHSily Coils. — Reel; 
Primarj ; Secondary ; Core [ Contact-breaker ; Condenser ; Pedestal \ 

Commutator; Connections. Dynamo- EUitrU JitaihuifS ^Retation ol 

Speed to rower ; Field-Magnets ; Pole-piecea; Field-magnet Coils | 
Armature Cores and Coils ; Commutator Collectors and Brushes ; Relation 
of liie to efficiency ; Melhcxls of exciting Field. Magnets ; Magneto-Dyna. 
mos ; Separately excited Dynamos ; Shunt Dynamos ; Organs of Dyna- 
mos as constructed in practice ; Field-MaguetE ; Armatures ; Collectors | 
Brush Dynamo ; Second Class ; Alternate Currents ; Third Class, Mrt 
Risks, — The Dyiiaino j Wires ; Lamps ; Danger to persons. Measuring. 
-Non -Registering Instruments ; Registering Instruments. Microphmus. 

— Construction, &c. Motors Application ; for Railways. Phonographs 

Fhetephenes. Storage —P]3.tes. Terminals.- Charging. Te/rpionti— 
Forms ; Circuits and Calls ; Transmitter and Switch ; Switch fbr Simplex. 

136 PAGES. 126 ILLUSTRATIONS. 8 VO. 

Cloth, 75 Cents. 



ELECTRICAL BOOKS. 



THE DISEASES OF ELECTRICAL MACHINERY. By Ernst 
Sl'hulz. Jiilited with a preface 1^ Sylvanut P. Thompson. Con- 
tents of Chapters; 1, Conlifiaom Current Machines; breakdowns in 
the armature; brushes and brush holders; faults in the Aeld wind- 
ing; faults in the regulator or starter. 2, Singlephase and Poly- 
fkase Generators; faults in armature; groimds in generators; con- 
nections of different phases; field windings. 3, Singlephase and 
Polyphase Induction Motors; stator faults; rotor faults. 4, Trans- 
formers; faults in winding; efiects of lightning. 5, Efficieitcy; ex- 
amples of eliiciency calculations. 

91 pages, 42 illustrations, 12mo., cloth, $1.00. 

ELECTRICAL TABLES ATTD MEMORAITDA. A valuable little 
reference book for enf^iueers, electricians, motor inspectors and 
others interested in the electrical science, containing many tables 
anil much valuable information in a very small space, with a num- 
ber o£ illustrations, by Prop. Silvanus Thompson. 64nio., roan, 
gilt edges, 40c. 

THE VOLTAIC ACCOMTn.ATOR. By Emils Retnier. Con- 
tents: Part 1, Principles, definitions, voltmeters. Part 2, Voltaic 
accumulators of various types. Part 3, Technoloi^. Part 4, Aji- 
plication of accumulators. 202 pages, 62 iUustratians, cloth, S3.00. 

THE MERCURIAL AIR PUMP. B}- Prop. Silvanits P. Thom- 
BOK. D. So. 37 pages, 43 illustrations, large 6vo., paper, 60c.} 

THERMO-ELECTRIC REACTIOHS AND CURREITTS, BETWEEH 
METALS IN FUSED SALTS. By Thomas Anuki-.ws. F.R.S. 18 
pages, with illustrations and tables, 8vo., paper, 40c.{ 

THE APPLICATION OF ELECTRICITY TO RAILWAY WORK- 
ING. By William Edward Langdon. Contents of Chapters: ], 
On the construction o£ a telegraph line, 2, Survejdne. 3,Constnic- 
tion. 4, Telegraph instnunents and batteries. 5, Block signalling. 
6, Single line working. 7, Automatic block signalling. 8, Inter- 
locking. 9, Miscellaneous apphances in connection with block 
signalling. 10, Train lighting. 11. Electric Hght and power. 
12, Intercommimication m trains 1-T, Administration. Appen- 
dix. Index 301 pag-es, 6 fuil page plates and 143 engravings and 
diagrams, 8vo., cloth, $5.00. 

ELECTRICAL TESTING OF TELEGRAPH CABLES. By Col. 
V, Huahi.iLE. Third edition. 12niQ., cloth, S1.50. 

HARD SOLDERING, A MANUAL OP INSTRUCTION IN. By H, 
Rowsi.i.. with a chapter on soft Boldering and brazing. ISmo. 
cloth, 75c. 




A Treatise on the Construction and Workin 
Shock. Medical and Spark Colls. 



By F. C. ALLSOP. 



["mbuCTION COILS 

■ AND 

I Coil Making. 

W A Treatise ot 

L Shoe 

Induction; iron filings round poles of a ma^et; magnetic whirls 
round wires carrying electric currents; electromagnet; apparatus for 
observing tbe pbenomcna o£ induction, circuits of coil with both 
primary and secondary; primary sbock coil; bines on the construc- 
tion of coils generally; determining 5w.e of primary aod secondary 
windings; table of resistances o£ copper wire, elc; bobbins; iron core; 
winding the primary; winding the secondary; contact-breakers; term- 
inals; bases for coils; putting the coil together; construction of con- 
densers; sbock and medical coils and tbeir connections; methods oi 
regulating shock; primary shock coils; method of winding last layer; 
bath coils: sledge coils; portable coils; street coils; accessory appli- 
ances for. and the applicalion of medical coils; conducting cords and 
electrodes; galvanometers and milliamperemeters; collectors; current] 
reversers; rheostats; spark coils; a i-inch spark coil; sectionally-. 
wound coils; a s-inch spark coil; a 12-inch spark coil; App's spark 
CO. I; the polytechnic coil; the Spottiswoodie coil; eiperiraenls wilh 
S|iark coils; vacuum tubes, etc.; batteries for coil working — dry, 
Leclanche, bichromate, Edison Lelande. Grove. Bunsen— faults in 
medical and spark coils; figures produced by electric dischatges on 
photographic plates: indei. 

172 Pages, 5 In. x 7i, 124 Illustrations, 

Gloth, $1.26 



A GRADUATED COLLECTION OF 



PROBLEMS IN ELECTRKTTY. 



Comprising: all branches of Electrical Science. 



By ROBERT WEBER, D. Sc. 



Translated from the Third French Edition. 



By E. A. O'KEEFFE, B. E., M. I. E. E. 



EXTRACT FROM PREFACE. 

"This graduated collection of problems in electricity fills a want 
I have often felt in the course of my teaching. In order the better 
to familiarize the student with the technical terms and the formulae 
employed in this branch of physics, I thought it would be useful 
to collect a considerable number of exercises, to arrange them 
carefully, and to vary as much as possible the subjects of which they 
treat. This collection allows us to illustrate the theoretical course 
by numerous examples, to exercise the intelligence of the students, 
and to imprint on their memories the laws and electrical formulae, 

['the numerous applications of which tend every day to take a 

[ greater place in our lives." 

The work is divied into the following divisions: Mechanics and 
heat, with 38 problems and answers; static electricity, with 153 
problems and answers; dynamic electricity, with 555 problems and 
answers. The units adopted are mechanical, magnetic, electrical, 
practical electrical, legal and heat. With 20 tables. Index and 
contents. 

XV. + 351 pages, 34 diagrams, 12mo., cloth, 13.00 



riNSBURY TEGHNIGAL MANUALS. 



Elementary 

TCLEGRAPMY AND TELEPHONY 

ARTHUR CROTCH. B 



Extract from Preface. 



■'Tfnt I'lprnpniBry lUidpiil does not desire to traveise the n-bok 
iicld iif cloclrii'iLy, oiUior ihu science 'ir its application, but to 
liridiTlUnd tiuali luiidinit prindplcB of the one as are necessaiy to 
u vuiri|ii'ch(iiiRl<in nf Hiiiiplcr Kystcnia of the other. ltha£, thereiorc, 
bcoii tliH BUlliiif'iiiilm tu Ireiit the subjects as (ully as possible 
hom thia [lulnt uF viirw, und to lava tirm foundation for the 



BCflulNlUon of liirgcr futuro knowledge. ' 



Contents op Ch 

■Mnpiet'im. 
Torre iitrmi Mu^notism— Magnc 



11. 

Ill — Stii 
IV. -El- 



I'.li^Kti- 



c Theory. 



iidm 



i I.I n — Condt^aera. 

-ThL- Voltaic Cell. 
Vr.- iViiiiiiry anil Si^rciidiiry Cells, 
VII.— Ki'Hialuiicc, Uuirciitand Electromotive Porco, 
VIII.— Effects of Current — Galvanometers. 
IX. — Induction. 

X, — Croi«-Soctton — Combined Resistances. 
XI. — Jolniiig-Up of Culls— Uni vernal Etattery System. 
XII.— Telegrttphy : Single Needle— Soil nder. 
Xlll. — Relays — Double-Current Working, etc 
XIV. — Wh.'ytstone A B C— Steljes Reccirder. 
XV.— Dillerential Duplex, 
XVI.— Bridge Duplex, 

XVI I — Submarine 

XVII I .—The Telephone. 
XIX.— Telegraph and Telephone Lines. 
XX. — Elements of Testing. Index. 

Vn-i-223 Pages, 238 lUustrations, 8vo, Cloth, $2.oo. 



A History of ELECTRIC TELEGRAPHY 

TO THE YEAR 1837. 

Chiefly ^9mpiied from Original Sources and Hitherto Unpublished 

Documents, 

By J. J. KAHIE. 



CONTENTS. 

In this work the author has divided the History of Electricity into three 
parts, (i) static, or frictional electricity, (2) dynamic, or galvanic electri- 
city and (3) electro-magnetism and magneto-electricity. These in their 
turn are divided into three classes, electrical, galvanic (chemical), and 
electro -magnetic; and each class treated chronologically, follows naturally 
the corresponding part of the history of electricity up to the year 1837. 

This work will be found valuable as a book of reference, and no elec- 
trical library is complete without a copy. 

542 pages, 35 illustrations, i2mo., cloth, $3.00. 



Ptiilip Rels, 

Inventor of THE TELEPHONE. 

A BioGRAPHicAiv Sketch, 

With Documentary Testimony^ Translations of the Original Papers of the 

Inventor and Contemporary Publications, 

By F*rof. Silvanuis F*. Tlnoni.p®on, D.Sc. 



Contents of Chapters. 

Chapter I.— Biography of the Inventor. II.— The Inventor's Appar- 
atus; (fl) Transmitters ; {h) Receivers. III.— The claim of the Inventor. 
IV. — Contemporary documents. V— Testimony of Contemporary Wit- 
nesses. Appendix. Chapter I. — Comparison of Reis's Transmitters 
with recent Instruments. II. — On the variation of Electrical Resistance 

at a point of Imperfect Contact in a Circuit. Ill Comparison of Reis*s 

Receivers with Recent Instruments. IV On the Doctrine of Undulatory 

Currents. Schedule of Authorities and References. Additional Re- 
ferences concerning Reis's Telephone. 

182 pages, 4S Illustrations and two plates, Svo., Cloth, I3.00. 



A HAND BOOK OF 



J 



ThLECTRICAL "TESTINtJ 

4 



By H. R KEMP, M.LE.E., C.E. 

Sixth edition, thoroughly reviied and aniargei 



NoTF.:— In the present edition tlie author has not only taken advan- 
tage Bs far as possible of the many friendly suggestions which have 
been made to hira for the improvement o£ the original work, buLha'i 
added a considerable amount ot new matter, besides thoroughly 
revising the old. — February, igoo. ^^^ 

CONTENTS OF CHAPTERS. ^H 

I. Simple Testing, i. RcMFitance Coils. 3. Galvanometers. 4. 
Sfaunts. ;. Measurementof Galvanometer Resistaace. 6, Measura- 
ment of the Internal Resistance of Batteries. 7. Measurpment of 
the Electro- motive Forte of Batteries., 8. The Wheatstoue Bridge. 
9. Localization of Faults, lo. Keys. Switches, Condensers and 
Batteries. i[. Measurement of Potentials. 13, Measurement of 
Current Strengths. 13, Measurement of Electrostatic Capacity. 
14, The Thompson Quadrant Electrometer. 15. Measurement of 
High "^ '-;■!' cnces, 16. Measurement of Resistances by Potentials. 
17. Localization of Faults by Fall ot Kotenlials, iS, T^sts. during 
the laying ofa Cable, iij. Joint -testing. 20. Specific Measurement. 
■ t. Corrections for Temperature. 22. Localization of Faults of 
High Resistance. 23. Localization of a Disconnection Fault in a 
Cable, a4. A Method of Localiiating Earth Faults. 2%. Galvano- 
meter Resistance. 26. Specifications for Manufacture of Cable — 
Systems of Te^^ling Cable during Manufacture. 27, Appendix, 
Index and Numeruus Tables. 

TIZl-i-646 pa^>, S3S illutratioiw. 8ro. clotb, (6 00t 



Design of Dynamos 



SILVANUS P. THOMPSON, D. Sc, a A-, F. R. S. 



P EXTRACTS FROM PREFACE. 

" The present work is [>urposely confined to continuous current 
generators. The calculations and data being expressed in inch 
measures; but the author has adopted throughout the decimal sub- 
division of the inch; small lengths being in mils, and small ar ' 
cross-section in aq. mils, or, sometimes, also, in circular mils." 
CONTENTS OP CHAPTERS. 

1. Dynamo Desicn as an Art. 

2. Maonetlc Data and Calculations. 
Power. Coefficients of Dispersion. Calculation of Dispersion. 
Determination of exciting ampere-turns. Example of Calculation. 

3. CoppRR Calculations. Weight of Copper Wire. Electrical 
resistance of Copper, in cube, strip, rods, etc. Spaee- factors. Coil 
Windings; Ends; Insulation; Ventilating; Heating. 

4. Insulating Materials ani> Their Phopbrties. A list of 
materials, including " Armalac." " Vitrite," " Petrilite," " Mican- 
ite," " Vulcabcston," "Stabilite," "Megohmite," etc. Wilh tables. 

5. Armature Winding Schemes. Lap 'Wiiidinjjs, Ring Wind- 
ings, Wave Windings, Series Ring- Windings, Winding Ponnulje. 
Nunihor- !.)[ circuits. Equalizing connections. Colohbo plates. 

I'l \\-\ JMATION OP Losses, Heatiog and Phessurr-urop. Cop- 
[i.T L.^.-l:;. Iron Losses, Excitation Losses, Commutator Losses, 
I,o-.si'. 1 lirini'.;h sparking. Friction and Windage Losses. Second- 

7 ii" I'l ■ ■ '■ OF Continuous Current Dynamos. Working 
i.'i!i.i.-i.L' 'I ! I : . 1 Values; Flux-densities; Length of Air-gap; 
Xmiii" ■ ■■! I" !■ Current Densities; Number ot Armature Con- 
ikirtiriv, Nuiiili-i- I'i Commutator Segments; Size of Armature 
(Steinmilx coefficient): Assignment of Losses of Energy, Cen- 
, Iritugal Forces; Calculation of Binding Wires; Other procedure in 
feign. Criteria of a good design. Specific utilization of material. 

S. Examples op Dynamo Design. 

1. Shunt-wound multipolar machine, with slotted drum arma- 
ture. 2, Over-compounded Multipolar traction geni-rator, with 
5lotted drum armature, with general specifications, tables, dimen- 
Mons and drawings, fully described. 

A number of examples of generators are given in each chapter, 
fully worked out with rules, tables and data. 

md 4 



PRACTICAL CONSTRUCTION 

Electric Tram^vays 



WnUam R. Bowker, C.E.. M.E.. E.E. 



I 



L 



" An excellent treatise on Electric Tramway Construction, 
nuinerous diagrams. The author's treatment being essen^ally 
practical, he at once dips into the question of laying out the per- 
manent way. Chapter II. is, devoted to the preparation of a rub- 
Gtantial roadbed foundation, without which it is useless to expect 
reliable results. With the aid of numerous diagrams, he then 
describes the laying of the rails, plate laying, bonding, etc. As to 
the completion of roadbeds the author notes that no pavement has 
yet been discovered with so long a life as granite sets pavement 
judiciously laid. There is a good deal of useful information on 
wood pavement. Details of overhead equipment are carefully 
considered. Local faults, materials used, and testing and mainte- 
nance are considered." — Page's Engineering Magaeine. 

Contents of Chapters: 1. Laj-ing out the Permanent Way: 2, 
Road beil Foundation, etc.; 3. Lajnog the Rails, Plate Laying, 
Bonding, etc.; 4, Completing the Road-bed; 5. Choice of Materials 
in the Laying-out of Curves for the Overhead Equipment; Pi. Over- 
head Construction and Equipment; 7. Notes and details on 
Materials in Ihe Construction and Equipment of Various Tramway 
Undertakings; 8. Testing and Maintenance of Electric Trarawajis; 

VIII. + 119 pages, 93 diagrams, 8vo. cloth. $2.50 
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With Instructions for Care and Working of the -^p-wa. 
By G. LIECKFELD, C.E. 

Geo. Richmond, M.E. 

OIL ENGINES. 



CONTENTS. 
Choosing and installing a gas engine. The construction of good 
[as engines. Exaraniatioo as to workmanship. As to running. A^. 
^^^» economy. Reliability and durabiUty of gas engines. Cost of in- 
rtalHng a gas engine. Projjer erection of a gas engine. Constmc- 
\ou ofthe foundation. Arrangement for gas pipes. Rubber baj; 
"-iqcldiig devices. Exhaust pipes. Air pipes. Setting ud gas eu- 
Brakes and their use in ascertaining the power of gas en- 

^ Theory of the brake. The Brauer band brake. Arransp 

ment of a brake test. Enplanation of the expressions " BralLt 
^3we^ " and '" Indicated Power." Comparisons of the results of the 
trake test and the indicated test. Quantity of work consumed b\ 
xtemal friction of the engine Distnbution oC heat in a gas engine 
Attendance on gas engines. General remarks. Gas engine oi. 
(ytinder lubricators Rules as to starting and stopping a gas engine. 
1*116 cleaning oi a gas engine. General observations and specific ex- 
Jaination for defects. Different kinds of defectives. The engine 
efuses to work. Non-starting of the engine. Too much pressure 
n Uie gas. Water in the exhaust pot. Difficult); in starting the en- 
jioe. Clogged slide valve. Leaks in gas pipes. Unexpected 
topping ot engine Irregular running;. Loss of power. Weak g »s 
'itureLi. Late ignition. Cracks in pXz inlet. Back tiring. Knock- 
[ and pounding inside of engine. Dangers and precautionary 
lasure in handling gas engines. BKaminatioa of gas pipies. Pre- 
intlons when : - Opening gas valves. Removing piston from cylin- 
BF. Examining with light openings of gas engines. Dangers in 
«rtine. Dangers in cleaning. Safeguards for fiy-wheels. Danger 
[putting on belts. Oil Eng^Ines. Gas engines with producer 
'"T. Gasoline and oil engines The " Homsby-Akroyd ' oil engine, 
iinro to start. Examination of engine in detail. Vaporizer valvi 
_ [. Full detailed directions for the management ot Oil Bneinao, 
t^cl'ddiuii remarks, 1 30 pages, ttlustrated. 1 3 mo. cloth. ' 
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OiL: Engines. 
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The Design and Construction 



€recttHg, Cestlitg. Tn$talllng, Kunning and KcpaliiHg. 

Including descrlpllons of American and Engllsli 

KEROSENE OIL ENGINES. 



By A. U. COE.DINGHAn, H.B. 



Synopsis op Contents or CriAPXF.Rs: 

I. Introductory; classification of oil engines ; vaporizers; ignition 
ftnd spraying devices ; different cycles of valve movements. 3. On 
design and construction of oil engmes; cylinders; era nit shafts ; con- 
necting rods ; piston and piston rings ; fly-wbeels: air and exbaust 
cams, valves and valve boxes ; bearings ; valve mechanism, gearing 
and levers ; proportions of engine frames : oil-tank and Rlter ; oil 
supply pipes ; different types of oil engines ; cylinders made in more 
than one piece ; smgle cylinder and double cylinder engines ; crank- 
pin dimensions ; tilting parts ; assembling of oil engine ; testing 
water jackets, joints, etc. 3. Testing for leaks, faults, power, 
efficiency, combustion, compression ; detects as shown by indicator ; 
diagrams for setting valves ; how to correct faults; indicator fully 
described; fuel consumption test, etc. 4. Cot^Ung water tanks; 
capacity of tanks ; source of water supply ; system of circulation ; 
water pump : exhaust silenceri ; self starters ; utilization of waste 
heat of exhaust 5. Oil engines driving dynamo; iostallation of 

Elant ; direct and belt connected ; belts ; power for electric lighting ; 
>ss of power. 6. Oil engines driving air compressors ; direct con- 
nected and geared ; table of pressures ; pumping outfits ; oil engines 
driving ice and refrigeration outfits. 7. Full instmctions for run- 
ning different kinds of oil engines. S. Hints on repairs : adjustment 
of crank-sbaft and connecting rod bearing; testing oil inlet valves 
and pump . fitting new spur gears, etc. q. General descriptions with 
illustrations of American and English oil engines ; methods of work- 
ing ; portable oil engines, etc., etc. Index and tables. 
Xllt. -h J96 paEEca> 7i ^ St* 79 iUu^Uationi. dotb, 
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GAS AND OIL ENGINES Simply Explained . The y otin g mechanic 
who wishes to understand how a gas or an oil engine works, will 
find just the instruction he requires in this work. Fully illustrated. 
26 ct8. 

GAS PRODUCERS for Power Purposes, describing a number of 
different plants, using various materials for making gas for power 
purposes. 141 pages, with numerous drawings of plants. Boards. 
50 cts. 

BEGINNERS' GUIDE TO CARPENTRY. A very practical new 
work describing tools and their uses, how to use them and how to 
keep them sharp; Timber, Laying Out Work, Planing, Sawing, 
Finishing, Joints, how to make certain articles, with a number of 
illustrations showing how to hold and use the different tools. 
128 pages, 99 illustrations, 12mo., boards. 60 cts.| 

PRACTICAL LESSONS IN METAL TURNING, by P. Marshall. 
A thoroughly practical work in nine chapters, treatmg of the Tools, 
Measuring Appliances, Chucks and Mandrels, Centering, Driving, 
Ttiming, Chuck and Face Plate Work, Drilling and Boring, Screw 
Cutting. 166 pages, 193 illustrations, 12mo., cloth. $1.00.^ 

IGNITION DEVICES for Gas and Petroleum Engines, with an 
introductory chapter treating specially of structural details, choice 
and management of automobiles, by S. R. Bottone. 92 pages, 
16 illustrations, cloth. $1,004 

THE MODEL LOCOMOTIVE, Its Design and Construction. A 
practical manual on the building and management of Miniature 
Railway Engines, by Henry (tReenley. The book deals primarily 
with working model locomotives in all sizes, and for the most part 
for those built for the instruction and amusement of their owners. 
The subject is treated thoroughly and practically and profusely 
illustrated with details, diagrams and a number of large folding 
scale drawings. 276 pages, 9 in.x5i in., cloth. $2.50.]: 

DYNAMO DESIGN, the A B C of, by A. A. Avery. Second edi- 
tion. Contents of Chapters. — 1. General Principles of Dynamo 
Design. 2. The Armature. 3. Armature Action and Reaction. 
4. The Construction and Winding of Arniatm*es. 5. The Field 
Magnet. G. Design f(^r a 30- Watt Dynamo. 7. Design for a 500- 
Watt Dynamo. 8. Design for a 2-kilowatt Dynamo 103 pages 
60 illustrations and drawings. 12mo., cloth. 50 cts.* 

PROJECTION DRAWING. Twelve plates on. by Oswald Gueth, 
M.E., Inst. Mech. Drawing, Cooper Inst., X. Y. Arranged in three 
sections: Projcctiojis, plate 1, Pnsms; 2. Pyramids; 3, Inclined 
Prisms; 4, Inclined Pyramids. ScctioJis, plale 5. Prisms and Pyra- 
mids; (), Cones; 7, S])heres; S, \'ari()us Solids. I iitcrscctious, plate 
9, Prisms; 10, Cylinders; 11, S])heres; 12, Pnsms and Pyramids. 
Size, 8^x11 in., sewn. 75 cts. J 




steam Engine 



Automatic Shaft Governor. 

By J. P. LISK, M.E. 

WITH SIX LARGE SCALE DRAWINGS. 



I 



A practical hand-book for Firemen Helpers and Young EngineeTBt,- 
giving a st^t of detail drawings all numbered and lettered and witb 
names and particulars of all parts of an up-to-date American High 
Speed Steam Engine. Also a large drawing and full description of 
the Automatic Shaft Governor. With notes and practical hints. 

This work will prove of great help to all young men who wish 
to obtain thdr Engineer's License because it is 

Easy to Understand, Easy to Romember 

and gives the Lateat American Practice. ^1 

I. LonBiiudiiial Section ThrDugh Cylinder, and Top View of High Speed Sb^H 
imtftl StMm Engine. ^M 

II. bide Elevation of Hiah Speed HoriionUl Steam Eneine. ^^" 

III. DetHil Drawing ufGmnecling Rod Bod Fislon of Higb Speed HonumUl 

Bp and Rod. Valve Steir Guide, 
Engine. 
; Wrist Pin; Crank Pin; Stuffir* 

of CentrifngarAurDmaVic Govemoi for Hiah Spe-d Horiiontal 
ailed, post-paid, lo any address an receipt of Fifty CentS- 



and Eccentric of High Speed HorizonI 

V Detail of Crouhead. Cnnshea 

Box, etc , of High Speed Horiiontal S 



Copies I 

Diagram of the Corliss Engine. 

A large engraving giving a Longitudinal Section of the Corliss 
Engine Cylinder, showing relative positions of the Piston, Sleam 
Valves. Exhaust Valves and Wrist Plates when cut-oS takes place 
at i stroke for each 15 degrees of the circle. With full particulars. 
Reach-rods and Rock.shafts. The Circle explained. Wrist plates 
and Eccentrics. Explanation of Figures, etc, etc. Print;d on 
heavy ledger paper, size 13 in. x 19 in. PriCS. 25 Cents BBCh 
Tpecia! price nn a Qvt. 




ENGINES AND BOILERS. 

Mew Edition WHh a Section on Water Tube Boilers. 

Practical Instruction for Voung Engineers and Steam UserA, 

By EGBERT POMEROY WATSON. 

Synopsis of Contents. 

Cleaning the boiler, removing scale, scale preventers, oil in boilers, 
races and stays, mud drum3 and feed pipes, boiler fittings, grate 
bars and tubes, bridge walls, tbe slide valve. Chruttling engine, the 
piston, testing the slide valve with relation to the poits. defects of 
itfae slide valve, lap and lead, the pressure on a slide valve, stem 
connections to the valve, valves off Iheir seats, valve stem guides, 
governors, running with the sun. eccentrics and connections, the 
ipraak pin, brass boxes, bearings on pins, adjustment of bearings, 
the valve and gearing, setting eccentrics, the actual operation, 
return crank motion, pounding, the connections, lining up engines, 
making joints, condensing engines, ToTricelirs vacuum, proof of 
atmospheric pressure, pumps, no power in a vacuum, supportinjc a 
water column bv the atmosphere, starting a new plant, he, &c. 

Water tube boilers, fire tube boilers, why water tube boilers steam 
rapidly, torpedo boat boilers, management of water tube boilers, 
economy and maintenance of water tube boilers, different types of 
water tube boilers. * I60 pagu. Illustrated, 12nia, clolM, Sl.OO. 
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THE FIREMAN'S GUIDE. 

M Handbook on the Care and tHanaqemeni a ' BoUera. 
By KARL P. DAHLSTROM, M.E. 

Contents of Chapters. 

I. Firing and Economy of Fuel,— Precautions before and 
;er starting the fire, care of the fire, proper firing, draft, smoke. 

progress of firing, fuel on the grate, cleaning out, cleaning grate 
*"»rs and ash pan, dampers, firing into two or more furnaces, dry 
lel, loss of heat. 

II, Feed and Water Line.— Feeding, the water line, false 
r line, defective feeding apparatus, formation of scale, guaga 
I, glass guage. the float, safety plug, alarm whistle. . 

ML Low Watorand Foaming or Priming.-PrecautiDnfl ] 
hen water is low, foaming, priming. 

IV. Steam Pressure.-Steamgauge, safety vaives. 

V. Cleaning and Blowmt; Out.— Cleaning the boiler, to 
(amine the state of the boiler, blowing out, refilling tbe bo'.ler. 

VI. General Directions,- How to prevent accidents, repairs. 
..JB care of the boiler when not in use, testing lioilers, trimming and 
deanlng outside. Summary of rules, lodcx. >■(*» ^Jftv- «» ^il i i ' j 
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The Slide Valv 

SIMPLY EXPLAINED, 

By W. J. TENNANT, Asso. M. Inst. Mech. E. 

The work has been thoroughly revised and enlarged 
in accordance with the present American Practice. 

By J. H. KINEALY, D. E., M. Am. Soc. Mech. E. 

The work is based upon notes and diagrams nbich were prepared 
by Mr. Tennant in his lectures to his classes of working engineers 
and students towards the obtainment of clear general notions ofion 
the Slide Valve, its design, varieties, adjustments and management. 
They have been revised and considerably added lo and in this form 
the onlhors believe they will De of considerable value to all 
engineers and others interested In steam engines. 



CONTEMTS OF CHAPTERS. 

The Simple Slide. 



dLead^l 



III The Eccentric a Crank. Special Model to give Qui 

Results. 

III. Advance of the Eccentric, 

IV. Dead Centre, Order of Cranks. Cushioning and I 

V. Expansion— Inside and Outside Lap and Lead; Advance 
affected thereby. Compression, 

VI. Double-ported and Piston Valves, 

VII. The Effect of Alterations to Valve and Eccentric. 
Vin, Note on Link Motions, 

IX. Note on very earl; cut-oS, and on Reversing Geare in 
general. 
The illustrations aim to cover the different kinds of Slide ValveE^ 
and the circular diagrams wiil prove a novel feature. 
■ 9S F«ee"- U niuBtratious 12ino. Cloth. CLOO ^B 



THEORETICAL AND PRACTICAL 

Ammonia Refrigeration. 

IVtrri of Heference for Engineer! and olbtri Emplayed iti the Manag 
mftil of let and Refrigeradon Machinery. 

BY ILXYD I. REDWOOD, 

Assoc. Mem. Am. Soc. of M, £,/ Mem. Soc. Chem, Indus, Enf. 



CONTENTS. , 

B. T. U. Mechanics! F.quivaknlDtBUmlor Heat. SpedAcHeal. Effect of Pn 
lonSpeciEcHMtDf AramDDia Gas. Specific Heal o( Air win Consiant PresKi] 

IrDt Hut af Vaporiisiioa. Lsienl Heat of Water. Abaolme pcentire. Abaali; 

mpenluK. Atnolule Zero. ER^Dtof Preuure on Volume of Gaua. Theory of Re. 

jeraiion. Freedng by Compreased Air. Freeiing by Aminoois. Chaiaclet!>tlc» of 

imoniii. £ip]»>iy?iii»i. Tendency of ihe Gu to Rise. SoiubiUly la Waier. Action 
Copper. a6» AminDaia. Anhydroia Ammonia, The Compressor. StuiGng-Bmei, 
.ubneaiioa. Oil lot Lntiricalion. Clearance Space, etc. Suction aod Dischaige 
Effect of Gicenive Valve-Lift. Regulatioa d1 Valve-lift. Separator, Conden. 
lenset-Worra. Receiyer. Refrigerator oc Brine Taot. Sue of PipEand Area of 
ioriace. Eipansion ValvM. Working Dclaib— Charging the Plant with Ammo- 
liel-WaterforCompceMor. Jactel- Water for Separator. Quantity of Conden*. 

LS. Cause of VarUtion in Eicesi Prasurc. Use of Coadensing Pressure in Dc- 
[ Lob of Ammooia hy Leakace. Coallog Directly by Amnmnia. Brine. Freei- 



lompreaaor Measuntmeol of Ammonia Circulated. Loss of Well-Jacketed Com, 
9. Loss in Double Acting Compressors. Distribution of Mocnry Welts. E>am- 
of Working Part3, lodicator Diagrams. Ammonia Figures— Effectual I>iBplacB- 
Volume of Gai. Ammonia Circulated per Ti.entv~Four Houn. Refrigerating 
icy. Brine Figures— Gallons CircuUted. Pounds Circulated. DEgrees Cooled. 
Jegreea Eitractea. Losa due u Healing of Aramonta Gas. Loss due to Kealiog 
lid Ammonia. Calculalloo of the Maximum Capacity of a Machine. PrepamtioD 
ydrous Ammonia. Con.lniclion of Apparatus. Condenser-Wurai. Why Still la 
1 under Prenure. Best Teat for Ammonia. Water from Separators. Lhne lor 
ralor. Yield of Ashydmua from iG" Ammonia. Indei. 

tso Pages, 15 Illustrations and 24 Pages of Tables, 
l2mo, Cloth, $i.oa 
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LUBRICANTS, 
OILS AND GREASES. 

TREATED THEOKETICALLV AND GIVING PRACTICAL 
INFORMATION REGARDING THEIR 

COMPOSITION, USES AND MANUFACTURE. 



By ILTYD I. REDWOOD. 



Ihtkoduotioh. — Lubricants. 

THEORETICAL. 

Chapter I. — Mineral Oils : American and Russian ; HydrocarbooB, 
Ckaptir II,— Fatty Oils: Glycerides; Vegetable Oils; Pisb Oik. 
Chapter III. — Mineral Lubricants i Graphite; Plumbago, 
Chapter IV. — Greases: Compounded; " Set " or Axle ; "Boiled" 
or Cup. 

ChapterV.— Testsof Oils: MineralOils. TestsofOils: Fatty 

MANUFACTURE. 
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Chapter VI. — Mineral Oil Lubricants: Compounded Oils 
bloomed Oils. 

Chaptbr VII.— Greases: Compounded Greases; "Set "or 
Greases ; Boiled Greases ; En^ne Greases. 

ApFBNiJix.— The Action of Oils on Various Metals. Index. 

Tabt.es: I.— Viscosity and Specific Gravity. 11.— Atomic Weights. 
Ill,— Origin. Tests, Etc of Oils. IV.- Action of Oils on MeUls. 

List of Plates : I —I. I. Redwood's Improved Set MeasurioK 
Apparatus II.— Section Grease Kettle. III.— Diagram of Acticm 
of OUs on Metals. 
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AND £I.£CTRICIAN. 



SPECIAI, FEATURES. 

Practical A rtkles by esptricnccd writers on the construction and 
working of modfl steam, gas and oil engines; model locomotives 
and railways; model boilers; model steam and electric launches,^ 
and sailing yachts; lathes and metal and wood-working tools:, 
pattern -ma king; brass and iron founding; forging; model 
dynamos and motors; electric bells, telephones and batteries! 
accumulators; electric lighting; influence machines; electrical' 
experiments; motor cycles, &c., &c. 

Model Englneera and their Work. — TUtistrated interviews wiUi 
' prOrtiinent model engineers, describing their workshops, theif 
methods of working'; and some of their models. 

Our Besbiners' Calunin. — A section devoted to elementary 
instniciion on the use of tools; the making of simple apparatus 
and models, and the carrying out of easy experiments. 

Practical Letters from our Readers. — A correspondence 
column, wherein readers can describe workshop apphances or 
methods of thpir own invention and discuss practical matters of 

Amateurs' Supplies. — Under this heading rhort description: 
new toil s, apparatus and materials arc inserted, thus keeping the, 
reader [losted up in the latust improvements. 

A System of Queries ami Replies, by which all readers of the 
jiunifil .\in f-btiiiii information and advice on mechanical 
flccLrj,-^Ll subjects. 

OrI};inal Working Drawings and high-class illustratiora ai 
I regLiLii" k;iture of the journal. 

Prize Competitions open to all readers, are announced front, 

Model Yachting Notes, New Books. &c., &c. 
All subEcriptions should be sent to 

& CHAMBERLAIN, ^oie An.«i«, a,. 



i 23- 125 Liberty Street, NewYork, U.S.A. 




Bubelle's Famous Formula 

Non Pins Ultiu Sodft Fountain Eaqniaitoi of Hodani ' 

A practiceU Rtieipi Book for Dru^gisti, Chimisls, Con/Kluimrs and Vindirs 
of Sada IVmtir. 

SYNOPSIS OF CONTENTS. 
iNTRODUcnoH. — Notes on natural frutt juices and improved me- 
thods for their preparatioD. Selecling the fruit. Washing and 
pressing the fruit Treating the juice. Natural frtut syraps aud 
mode oT preparation. Simple or stock syrups, 
FORMULAS. 
Fritit Svrups. —Blackberry, black current, black raspberry, ca- 
tawba, cherry, concord grape, cranberry, lime, peach, pineapple, 
plum, quince, raspberry, red current, red orange, scuppernong grape, 
strawberry, wild grape. New Improved Abtikicial Fruit Sykups. — 
Apple, apricot, banana, bitter orange, blackberry, black current, 
cherry, citron, curacoa. grape, groseiUe, lemon, lime, mandarin, mul- 
berry, nectarine, peach, pear, pineapple, plum, quince, raspberry, 
red current, strawberry, sweet orange, tar.gerine. vanilla. Fanck 
Soda Ptiu.NTAiN'SvKUFS.— Ambrosial capillaire, coca-kina, coca-van- 
lila, coca-vino, excelsior, imperial, kola coca, kola-kina. kola-vanilla, 
kola-vino, nectar, noyean. orgeat, sherbet, syrup of roses, syrup of 
violets. AsTiFiciAL Fruit Essences. — Apple, apricot, banana, berg- 
amot. blackberry, black cherry, black currant, blueberry, citron, 
cranberry, gooseberry, grape, lemon, lime fruit, melon, nectarine, 
orange, peach, pear, pineapple, plum, quince, raspberry, red currant. 
strawberry, Concentbated Fruit Phosphates. Acid solution of 
phosphate, strawberry, tangerine, wild cht.Ty.^ — tg different formulas. 
Nbw Malt Phosphates — 36. Fokeign aud Domestic Wine Phos- 
phates— 9. Cream-Fruit Lactarts—s8, Soluble Flavoring Ex- 
tracts AND Essences — 14. New Modern Punches— 18. Miuc 
Punches — 17. Fruit Pdnches— 32. Fruit Meads — 18. New Froit 
Champaones — 17. New Eco Phosphates — 14. Fruit Juice Shakes 
— 24. EuG Phosphate Shakes. Hot Eaa Phosphate Shakes. 
Wine Bitter Shakes — 13. Soluble Wine Bitters Extracts — is. 
Nkw Italian Lemonades — 18. Ice Cream Sodas — 39. Non-Poison- 
ous Colors. Foam Preparations. Miscellaneous Formulas — 26. 
-Latest Novelties IN Soda Fountain Mixtures — 7. Tomes. — Beef, 
iron and cinchona; hypophosphite ; beef and coca ; beef, wine and 
iron ; beef. wine, iron and cinchona ; coca and catisaya. Lactakts. 
—Imperial tea; mocha coffee; nectar; Persian sherbert. Punches. 
Extracts. — Colarabia root beer ; ginger tonic ; soluble hop ale. 
Lesionaoes.— French ; Vienna. Egg nogg. Hop ale. Hot tom. Mak 
wine. Sherry cobbler. Saratoga milk snake. Pancretin and vrin& 
Kola-coco cordial. Iron malt phosphate. Pepsin, wine andiron, etc 
157 Pa«es, Hearl7.SO0 Formula,!. 12mD, Cloth. t\ 
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